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THE OTTO GAS ENGINES AT THE COLUMBIAN 
EXPOSITION. 

The attentive visitor at our World's Fair cannot 
have failed to notice the large number of gas engines 
exhibited by almost all of the nations represented 
thei-e, and involuntarily to draw comparison with the 
small beginning this industry showed at our Centen- 
nial Exhibition in 1876. Similar to the advance made 
in electric lighting and the telephone, which at the 
Centennial were exhibited in their infantine state, 
and which have grown since so as to fill a build 
ing for themselves, so the gas engine, with its varie- 
ties of adaiitations for gasoline and petroleum, has 



been developed and matured, and has formed so large 
a group that if all the various engines had been col- 
lected in one building, it would have required one of 
quite large dimensions. 

Germany was specially prolific in its productions of 
this kind, as well as England, while France, Russia, 
and Spain were also represented, without men- 
tioning the exhibits of numerous American gas and 
gasoline engine companies. In this line of industry 
the Otto gas, gasoline, and petroleum engines have 
always occupied a very prominent position, and it 
was they who marked the birth of this new motor, for 
practical uses, at the Centennial Exhibition, over 



seventeen years ago, and which have ever since been 
prominently before the public. The Otto has had a 
most remarkable growth, and has been introduced in 
many parts of the civilized world, and in many coun- 
tries special works have been erected solely for the 
manufacture of gas engines under the patents of the 
late Dr. Nicolaus A. Otto, and under such other 
patents as have been subsequently taken out by his 
successors, and which are the common property of 
all the various companies interested in this particular 
manufacture. On this page we illustrate several of 
the more important of these exhibits. 

The German Gas Engine Works made an especially 
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creditable exhibit of some ten engines, which illustrat- 
ed the various methods of ignition, such as slide valve, 
electric and magnetic ignition, which were gradually 
developed in their works and which illustrated the 
modern practices in gas engine building. Some en- 
gines were shown with dynamos combined and at- 
tached to the engine shaft ; others were petroleum en- 
gines, but all showing the extremely high finish and 
care of details which almost universally characterized 
all the German exhibits at the Fair. The German 
works are located at Deutz, near Cologne, and employ 
over 1,000 hands, having a capacity of 1,500 engines a 
year and the cash capital employed is $1,500,000. The 
Paris Otto Gas Engine Works also make a fine exhibit, 
though of much smaller dimensions and exhibiting but 
a few types of engines. Their offices are located at 15 
Avenue de I'Opera and their works employ over 300 
hands. As may have been expected, the American 
manufacturers of the Otto gas engine, at Piiiladel- 
phia, have attracted great attention by the large vari- 
eties of engines shown, and specially by the extremely 
low gas consumption of 165 cubic feet per actual horse 
power per hour, which test was submitted to the 
judges and offered for verification by practical tests. 

The American exhibit included an engine of 130 
horse power, as well as one of 60 horse power. The in- 
teresting feature of these large engines consi.sted in 
self-starting apparatus, which materially differed from 
any similar devices heretofore made. The exhibit also 
contained engines especially designed for running 
idle at an extremely low gas consumption or expense 
for friction, and furthermore possessed many interest- 
ing varieties of design,s, including vertical engines, 
twin cylinder as well as the ordinary horizontal type. 
Most sizes are available for gaseous fuel (coal gas, 
natural gas or producer gas) or for liquid fuel (gasoline 
and petroleum). This liquid fuel has widened the 
ifaarket of this kind of motor very largely and made 
the engines available for country uses for farming as 
well as manufacturing. The Philadelphia house also 
exhibited a portable engine for farm uses in the agri- 
cultural annex. The cost of running such power is 
very attractive to the farmers, being as low as one cent 
per horse power per hour at the usual retail cost of 
gasoline. 

The Columbian Style Otto engine was brought out 
specially for the Columbian year, and intended to 
embody the best devices known at the present time, 
and is the special pride of the Philadelphia firm. 
Its important feature consists in having all valves or 
all movable parts located in separate casings which 
drop out of pockets left in the main casting of the 
engine cylinder. In this manner the wear and tear 
affect pieces that can be taken out, and which are 
independent of the main casting of the engine ; and 
thus the engine may be subjected practically to an 
almost indefinite amount of use, as the movable parts 
may be renewed from time to time as they become 
worn. 

The products of the Otto Gas Engine Works, of 
Philadelphia, can be said to be the practical results 
of over twenty years" experience in the gas engine 
business, acquired not only by the practical work car- 
ried on at their Philadelphia shops, but through the 
reports sent to them by their correspondents in other 
countries ;>vitli whom they have a common interest. 
Their shops at Philadelphia have a capacity of 800 
engines a year, and their representatives are in every 
market in the United States, besides they own branch 
houses and offices in Chicago, Omaha, Indianapolis, 
Pittsburg, Boston and New York. 

Cooking by Gas. 

In the course of a very successful series of lectures 
on cooking by gas which Madam Alting-Mees has 
lately delivered in Brussels, at the invitation of the 
Belgian Association of Gas Managers, she took the 
opportunity of impressing upon her audience the great 
importance of a knowledge of cookery to all who are, 
or are likely to be, at the head of a household. When 
discoursing, whether in French or in English, on cook- 
ing by \gas. Madam Alting-Mees shows that she not 
only understands her subject thoroughly, but also 
how to place it before her hearers in such an attractive 
way as to make them understand it. The attainment 
of this end is something to have achieved. But this 
lady has higher aims than merely producing a number 

[ of excellent cooks with the aid of gas stoves and gase- 
ous fuel. She would have women and girls — and 
more especially the latter — turn their attention con 
amore to the culinary art as a very powerful factor in 
the promotion of domestic comfort and happiness. If 
they have been reluctant'to do so hitherto, because the 
conditions under which the operations in this depart- 
ment of household management have been performed 
have not be.^n altogether agreeable, such a feeling 

' should not exist in these days, when, as Madame Alt- 
ing-Mees and others have demonstrated over and over 
again, both the appliances used and the fuel employed 
in them conduce to, rather than militate against, the 
cleanliness which, as admitted by everybody, it is so 
highly essential t» secure in preparing food for the 
table. 
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AMATEUR NAVAL OPERATIONS. 

A curious state of things exists at Rio de Janeiro, 
Republic of Brazil. The admiral commanding the naval 
vessels in the harbor, not satisfied with the proceedings 
of the existing government, revolted and for some time 
past has been engaged in bombarding different parts 
of the city, the chief result up to the present time be- 
ing the killing of innocent citizens and the burning of 
private property. The admiral's revolt appears to 
have been so unexpected that he had time to make a 
clean sweep of all the vessels in the harbor that were 
likely to be of any use to the government in annoying 
him ; so that the only means of attacking the admiral 
was by shooting at his ships from the land forts when- 
ever the vessels came near enough. Not much damage 
to the navy has as yet been done, as the boats are care- 
ful to keep out of harm's way and the gunners in the 
forts appear to be poor marksmen. 

In the meantime the government has cabled to this 
country and to Europe, ordering the purchase and im- 
mediate preparation for sea and for war of vessels 
likely to be of use in opposing the ships of the rebels. 
Among the latter are several notable ironclads. The 
vessels purchased in New York comprise some new, 
stanch, and fast merchant steamers, in which guns 
are being mounted, and they will soon sail for Brazil. 
This new navy also comprises several small and very 
fast private steam yachts, which are to be used as tor- 
pedo boats. Ericsson's boat, the Destroyer, which fires 
a submarine torpedo, is also in the category. Whether 
any of these can be made available in conquering the 
rebel navy is a question. Much depends upon the 
skill and daring of the crews who man the boats. Ex- 
perience shows that one good torpedo, if it strikes an 
ironclad, will sink her. It is said that at present there 
are hundreds of men out of employment here who 
would be glad to go to Brazil and do some fighting for 
the government. 

An interesting question is what could Yankee inge- 
nuity probably do from the shore, at Rio, to drive off 
the enemy, under the circumstances in which the Bra- 
zilians now find themselves ? We will leave to our in- 
genious readers the study and suggestion of new de- 
vices, first reminding them of certain interesting inci- 
dents in this line, which once took place in this harbor. 
We quote from the Scientific American of May 16, 
1885 : 

" For some days past the British war steamer Garnet 
has been lying at anchor in the harbor of New York, 
her officers and crew the recipients of the usual hospi- 
talities accorded to visitors from friendly nations. In 
view of the various dynamite outrages that of late have 
been perpetrated, especially in London, it was rumored 
the Garnet was especially guarded with a view to pre- 
vent any secret attempt at injury to her hull. This 
rumor led Captain Paul Boyton, the famous swimmer, 
to undertake a practical test of one of his theories. 
It has long been maintained by him that by his 
swimming suit he can approach any vessel, how- 
ever well guarded, and can fasten a torpedo to her 
bottom, and get away to a safe distance from which to 
view her destruction. He believes it hardly possible to 
detect him, and possible only after the work has been 
done. Torpedo warfare, conducted by the regular tor- 
pedo boat, is confessedly hazardous and costly. Seve- 
ral lives are exposed and several thousand dollars risked 
at each attempt. But Boyton's method of swimming 
out to a vessel, sinking underneath her, rising at the 
end that cuts the tide, and fastening his deadly and 
timed machine to her anchor chain, exposes only one 
life, risks only a few dollars of value, and accomplishes, 
with fifty times the certainty of any other scheme, a 
destruction sure, terrible, and complete. On the night 
of May 5 last the gallant captain, who, by the way, is 
an Englishman, undertook to show to some of his 
friends the correctness of his assertions. According to 
the Tribune, he provided himself with the shell of a tor- 
pedo of the usual pattern, about two feet long, with 
clockwork at one end so arranged as to set it off five 
minutes after the machinery was started. It was loaded 
with little cracked stones instead of explosive material. 
It contained air chambers of sufficient size to float it 
easily, and was supplied with about ten yards of 
rope with which to tow it and to tie it up against the 
ship. The rope was slipped around the swimmer's 
foot, and he started off from the Staten Island shore 
toward the Garnet, half a mile or so distant 

"As the swimmer approached the war vessel, he ex- 
pelled the air from his suit and sank deep into the 
water, drifting with the tide under the ship, and reap- 
pearing near her anchor chains at the starboard bow. 
He reconnoitered gingerly about this perilous spot. 
If he was detected, the probability that thpy would 
shoot first and inquire afterward was fully impressed 
on his mind. He had no disposition to submit himself 
to this risk. He could hear the men in the bows 
whispering faintly, and the heavy plod, plod, of the 
watches on the decks. Finally he touched the anchor 
chain. He came nearer and nearer, and grasped it with 
his hand. Drawing his foot up, he undid the knot 
which had held the torpedo in tow, and carefully threw 
the rope over the anchor chain. He drew its end 
toward him, and tied it securely in three knots. Then 
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he swam down to the torpedo, and placed it against 
the vessel on the starboard side just amidships. He 
shoved himself off. In five minutes more, had the 
torpedo been charged, the Garnet would have been 
blown up. 

'• This recent midnight prank of Boyton's recalls the 
attempt of Sergt Lee, of the American army, to blow 
UD Lord Howe's flagship Eagle in the same waters in 
1776. It is curious to note how closely that earliest at- 
tempt to use a submerged torpedo in actual warfare 
was imitated by Boyton, save that he was clad in rub- 
ber instead of oak, and loaded his torpedo with broken 
stone and an advertising card instead of gunpowder 
and means for exploding it. Both adventurers meant 
business, but not precisely in the same sense. 

" Sergt. Lee operated a torpedo boat invented by 
David Bushnell, afterward captain in the patriotic 
army. It had been tried with some success experiment- 
ally, and gave promise of being useful in serious war- 
fare. The first opportunity for such use was offered 
when the British fleet of 37 men-of-war and 400 trans- 
ports took possession of New York harbor. The fleet 
lay in the lower bay, just inside Sandy Hook. 

"From the description given of the Bushnell boat, it 
would seem to be more like a barrel than a boat. It 
was of oak, iron-banded, and only largeenough for one 
person. When floating upright, the navigator's head 
was a little above the level of the water. By means of 
two force pumps, worked by the occupant's feet, the 
vessel could be made to sink or rise in the water, by 
forcing water out or in, and so changing its specific 
gravity. Its progress horizontally was governed by 
two revolving paddles in front, turned by a crank in- 
side. The torpedo was fastened to the back of the 
boat by a screw, the release of which set in motion a 
clock connected with a gun lock and flint. After the 
predetermined interval of time had elapsed, the clock 
would strike and ignite the powder. 

" The torpedo carried by Lee against the Eagle was 
charged with 150 pounds of powder (some say 130 
pounds), and the clock was set to explode the charge in 
thirty minutes after the torpedo was placed. Lee was 
towed to the neighborhood of the fleet by a party in 
whale boats, and then proceeded to attack the fleet 
alone. He succeeded in reaching the Eagle, a 64-gun 
ship, undetected, and spent a long time in a vain at- 
tempt to fasten the torpedo to her bottom with hooks 
and screw.s ; a band of iron at the edge of the copper 
sheathing proving an especially serious obstacle. As 
daylight approached, he was compelled to leave the 
fleet and return to the city. Off Governor's Island he 
was intercepted by a British barge, when, to avoid 
capture, he exploded his torpedo, escaping from his 
pursuers during the panic which the explosion excited. 

"A Bushnell torpedo boat was used more success- 
fully a year later in the harbor of New London, Conn., 
where a prize schooner, in charge of the man-of-war 
Cerberus, was blown up and destroyed. 

" As an act of discourtesy to a friendly visitor. Boy- 
ton's prank has little to commend it. As a practical 
demonstration of a new risk to war ships at anchor, 
even in a friendly port, it has a different and wider 
bearing. Bushnell's idea of matching one man against 
a ship may, after all, be the true one. It is obvious 
that one torpedo placer, able to swim Boy ton-fash ion 
on or underwater, is much less liable to detection than 
a torpedo boat, and much less easily guarded against ; 
for he could approach unseen and pass under the 
booms and networks which suffice to explode or ward 
off torpedoes of the usual sort. If Sergt. Lee's torpedo 
had been provided with a strong magnet, the strip of 
iron which thwarted him would have insured the suc- 
cess of his undertaking, and the use of torpedoes in 
naval warfare might have been hastened half a cen- 
tury, materially changing the current of more recent 
naval and political history." 
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The Hot Blast Furnace Tbree Thousand Years Old. 

Is there anything new under the sun ? asks the 
Railway Review, and then adds Solomon was right. 
The more the past is explored the more evident this 
becomes. A prehistoric blast furnace is the latest dis- 
covery ! Professor Flinders Petrie, in 1890j convinced 
himself that in a remarkable mound called Tel-el-Hesy, 
in South Palestine, would be found the remains of 
what was one of the strangest places in the country 
down to the invasions of Sennecherib and Nebuchad- 
nezzar. The explorations, said Mr. Bliss at the Pal- 
estine exploration fund meeting recently, have fully 
verified thisforecast. Amid all the evidence discovered 
by Mr. Bliss of the civilization of that remote age — 
wine presses, treacle presses,alkali burnings and innum- 
erable others — by far the most curious is the disclosure 
of an iron blast furnace, arranged to give strong evi- 
dence of being intended to heat, in its descent, a blast 
of outside air forced through passages before entering 
the chamber at the level where tuyeres are usually 
found. " If this theory be correct," says Mr. Bliss," we 
find, 1,400 years before Christ, the use of the hot air 
blast instead of cold air, which is called a modern im- 
provement in iron manufacture due to Neilson, and 
patented in 1828." 



The World's Columbian Exposition passed out of 
existence and became a thing of the past with digni- 
fied and impressive silence on Monday, October 30. A 
programme had been prepared for the day which was 
to be one of the most memorable events of the Expo- 
sition, but the tragic death of Mayor Carter Harrison, 
of Chicago, at the hands of an assassin put a sudden 
end to all outbursts of enthusiasm. 

For several days preceding the closing day the 
weather had been unusually chilly, and as there were 
no means at hand of heating the buildings, the attend- 
ance was not as large as had been anticipated ; never- 
theless, on the closing day there were over 200,000 paid 
admissions. The formal exercises by which the Expo- 
sition was declared closed were held in Festival Hall 
and were of the simplest nature. Following these a 
national salute was fired on the lake front, and sim- 
ultaneous with this every flag in the Exposition 
grounds, save one, dropped from its staff. This one 
flag that was reserved was the great banner flying 
from a staff at the east front of the Administration 
building. This was hauled down with much cere- 
mony, while a band in a stand near by played the 
" Star-Spangled Banner" and "America." 

In the evening the illumination was one of the 
grandest yet held. Every electric light that could be 
pressed into service shed forth itsrays, and the crowds 
of visitors took a last parting look at the dreamland 
effect. At eleven o'clock the last light, except those 
on the police circuits, was darkened. In the mean- 
time, exciting scenes were being enacted on Midway 
Plaisance. The rabble let itself loose and marched 
up and down the broad street blowing horns, tearing 
away awnings, and becoming more boisterous every 
minute. Finally, an attack was made on the Chinese 
theater with a view to looting it, but the Columbian 
guards called a halt, and the crowd was dispersed. 

During the day, Monday, while the crowds were see- 
ing the Exposition for the last time, the transportation 
department was gathering on the tracks outside the 
terminal station railway material by the train load, 
preparatory to begin laying tracks for removing ex- 
hibits the instant the crowd vanished. Hundreds of 
men gathered at the lower corner of the grounds seek- 
ing employment, and Tuesday morning the busiest 
of scenes were enacted as the tracks were ready to be 
laid across the plaza on each side of the Administra- 
tion building and elsewhere throughout the grounds. 
The warehouses containing the packing boxes had 
been besieged for <3ays previous to the closing, and 
trains of flat cars were loaded with empty cases ready 
to be hauled to their destination. Not a moment 
seems to have been lost. 

The attendance at the Exposition falls short of what 
had been anticipated. The management had counted 
upon 80,000,000 paid admissions, while the actual at- 
tendance was 32,225,000 full admissions and 1,650,000 
children's admissions. The free admissions were over 
6,000,000. It will be some time yet before the actual 
receipts can be stated, but they will exceed $33,000,000, 
so that the Exposition will be able to pay all expenses 
and probably have between $2,000,000 and $3,000,000 
to distribute to stockholders. 

The wrought iron gates that stood in front of the 
German section in the Manufactures and Liberal Arts 
building were highly commended for the quality of 
workmanship in them ; but this was not the only ex- 
hibit of this nature that received high commendation, 
for back in the northwestern corner of the building, in 
an unfortunately secluded location, was a magnificent 
gate of American manufacture. This gate was in the 
exhibit of the Winslow Brothers Company, and was 
probably the largest piece of wrought iron work ever 
produced in this country, as it stood thirty-three feet 
high and was twenty-three feet wide. Every part of 
the gate was wrought by hand, the only tools the 
workman used being a forge and anvil, a hammer and 
a pair of tongs. It was constructed of Swedish and 
Norwegian iron, together with open hearth low grade 
American steel, which was used in the more decorative 
and ornamental features. Each bud and flower in 
the delicate ornamentation was shsfped from a solid 
piece of metal, while the leaves of each rose were cut 
and formed by hand, no rivets being used. The masks 
and faces were hammered out of solid plates of steel 
five-sixteenths of an inch in thickness. The workman 
used no form or mould of any kind, but depended upon 
his skill and his eye to produce the fine results. 

Musicians had a feast in studying the collection of 
keyed and stringed instruments in the display of his- 



torical instruments exhibited by M. Steinert. This 
exhibit contained a fine collection of clavichords, 
spinets, virginals, harpsichords, hammerclavieres, and 
piano fortes. One clavichord, which dates back to 
1500 and something, was four and one-half octaves, 
and was so constructed that two different tones were 
produced upon each set of strings. Another clavi- 
chord, with the same size of keyboard, was incased in 
a case of rococo style, in white enamel and gold. It is 
only a century older than the previous one mentioned 
and of the same general type. The most interesting 
and valuable spinet exhibited was a double one, each 
board of four octaves, made and painted by the 
famous Hans Ruckers, of Antwerp, before the year 
1600. The small spinet at the left in this instrument 
sets into the case of the spinet proper, and was tuned 
one octave higher than the other. In performing 
upon both instruments at the same time, the smaller 
one could be removed from its case and set upon a 
table. The painting on the inner side of the lid re- 
presents a contest before the gods between Apollo and 
Marsyas, the former playing a viol and the latter a 
pipe. The rest of the case is elaborately painted. 
With the exception of a similar spinet at Nuremburg, 
this is probably the only other double one in exist- 
ence. Another spinet exhibited is similar to the 
favorite one used by Handel. 

A harpsichord that was very complete was one of 
two keyboards of five octaves, made in London in 1769 
by Jacobus Kirkman. This had seven registers, two 
of eight and one of four-foot tone, one harp, one 
lute, and one machine stop. Another instrument, 
somewhat similar to this, with a very rich inlaid case, 
was formerly owned by Napoleon Bonaparte. The 
oldest harpsichord exhibited had a single keyboard of 
four and one-third octaves, and was made in Pisa in 
1626. The case to this was elaborately painted. It is 
one of the oldest instruments in existence. An upright 
hammerclaviere which attracted much attention was 
one of four and one-half octaves with two knee pedals, 
which had a case much like an old-fashioned secretary 
in shape. The strings ran in a horizontal direction, 
just opposite to the usual upright piano. This instru- 
ment is tuned to the right. The most peculiar-shaped 
instrument shown was a piano forte of four octaves, 
made in the form of a lady's sewing table. 

Three pianos of early American manufacture were 
exhibited, the oldest one having been made in New 
York in 1815 by John Geib. This instrument is inlaid 
with brass and rests upon a frame of claw feet, which 
are finely carved and gilded. Among the concert grand 
pianos exhibited was one that was the property of 
Haydn. Another similar instrument is the exact coun- 
terpart of the one used by Mozart. A concert grand 
piano that was used by Beethoven attracted more at- 
tention than any other instrument in the exhibit. 
This was not very unlike the others, although it was 
six and one-half octaves in size. A piano violin was 
one of the most peculiar instruments in the collection. 
This was upright and the strings were made of wire, 
as in an ordinary piano forte, but of greater relative 
thickness and with one to each note. These wires run 
in a vertical direction and had attached to each a small 
bundle of bristles projecting in front about an inch. 
A metallic roller, with resin on it, is made to turn by 
means of treadles, and when the keys are pressed down 
a tangent, holding a piece of whalebone, presses the 
bristles toward the roller, and motion is communicated 
through them to the strings and musical vibration is 
excited. The effect of this on the ear is not unlike that 
of a string orchestra. 

The Columbian Museum, which has been talked 
about for some weeks as an institution that should be 
organized to retain some of the exhibits at the Exposi- 
tion, has now become a tangible and assured success 
by the donation of $1,000,000 toward a fund to support 
it by Mr. Marshall Field, of Chicago, and $100,000 by 
George M. Pullman. There are many valuable exhibits 
in nearly all of the departments that were either pur- 
chased outright by the Exposition or solicited in such 
a manner that the Exposition has the disposal of them. 
This is especially true in the Anthropological depart- 
ment. There are also many exhibits that are very val- 
uable in themselves as features in such a museum, but 
which do not have the intrinsic value to make it worth 
while to return them to their original location. To se- 
cure all these exhibits will make it possible for the 
museum to be among the most complete in the world 
I in certain departments. Probably more than half of 
the finest exhibits in the Anthropological building and 
in the Mining building have already been secured, 
while valuable donations have been made from other 
departments. The only building on the grounds that 
is of such a permanent nature as to be suited to the 
purpose of containing such a museum is the Gallery of 
Fine Arts, which is constructed almost wholly of brick 
and structural iron, and which was built with this pos- 
sible purpose in view. The Legislature of Illinois at 
its last session made it possible to retain this as a per- 
manent structure by passing an act with this purpose 
in view. Some of the exterior ornamentation is of a 
temporary nature, but it can be remedied by putting 
(Continued on page 311.) 
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THE "PARAGON" SPEED INDICATOR. 

A very convenient and handy speed indicator is 
shown in the accoinyjanying illustration. The de- 
vice is made in the form of a pistol, which it closely 
i-esembles inappearance. The handle is g;rasped firmly 
in the hand of the operator, the point being pressed 
against the end of the shaft and the indicating me- 
chanism is set in operation by simply 
pulling the trigger. This simple con- 
trivance enables the operator to time 
the indicator with the hands of a watch 
with considerable nicety, while the form 
in which it is manufactured is convenient 
and the parts are simple in construction. 

In the illustration, a portion of the 
tubular bearing in which the spindle re- 
volves is cut away, to show the woria 
gear connections and the ball bearing at 
the inner end of the spindle which sus- 
tains the end thrust when the device is 
in use. The handle, H, is of pistol grip 
form, the spindle, S, being angularly 
pointed, with the inner ball bearing, B. 
The frame, F, in which the dial wheels, 
D', C, D', are mounted, is pivoted at P, 
so that it can be m o v e d downward 
against the force of a spring to cause the 
teeth of the dial wheel, D', to engage 
with one of the worm gears on the \, 

spindle, S, the first wheel indicating 
units and tens, the second hundreds, and 
the third thousands of revolutions. By 
means of a thumb nut at the back of the dial frame, 
the dials are quickly and easily reset to zero, the star 
on each wheel being then opposite its pointer. A 
shifter slide, X, has two worms, one right hand and 
the other left hand, and this shifter may he moved to 
the right or left, as indicated by the letters R, L, ac- 
cording to the direction in which the shaft is running, 
whereby the revolutions may be counted by one set 
of figures, no matter in what direction the shaft may 
be running. The dial wheels are instantly brought 



into operation by pulling the trigger-formed lever, T, 
the releasing of the trigger instantaneously disengag- 
ing the registering mechanism, even though the 
spindle continues to revolve. An accurate registration 
may thus be obtained without even looking at the in- 
strument from the time it is applied until after its re- 
moval. The device is strong and well made througlK)nt,. 




THE "PARAGON" SPEED INDICATOR. 



Further information in regard to it may be obtained 
of Messrs. Lintner & Sporborg, filoversville, N. Y. 



BORING MACHINE FOR CORLISS ENGINE CYLINDERS. 

Herewith are illustrations, Figs. 1, 3, and 3, of a 
machine designed and constructed by M. H. Bollinckx, 
of Brussels, for boring the valve chests and cylinders 
of Corliss type engines at one operation. 

The Engineer. London, to which we are indebted for 
our illustrations and particulars, says : " From the 



general view, fig. ], it will be seen that the machine 
consists of a horizontal bed plate, at each end of which 
stands a head supporting the boring bar and the driv- 
ing gear. In front of the machine are two upright 
ooluunis, on whose faces move four carriages, two on 
each, containing the driving and feeding gear for the 
four horizontal bars employed for boring the valve 
chests. We give sectional views. Figs. 2 
and 3, of the gearing used in these car- 
riages. 

" In the boring opei-ation the entire bar 
moves, being supported at its further or 
back end by the guide piece marked A 
in Fig. 2, a piece bolted to the valve 
chest face, and at the driving end by the 
long bearing constituting part of the 
actual carriage ; the projected end of it 
enters the long sleeve extending back- 
ward from the carriage. This boring 
bar, it will be observed, is a tube — inside 
of which passes the feeding screw — pass- 
ing through a plate at the end of the 
long sleeve, and having on its end the 
gear wheels necessary for automatic ac- 
tion, and the handle for manual use. 
The screw passes through a nut at the 
end of the bar, and is covered by an inte- 
rior sleeve to prevent the entrance of 
grit. The bar is caused to rotate by 
means of worm gearing through the 
vertical shaft driven by the bevel wheels 
beneath the bed of the machine. The 
bar has a long ke.v way cut in it, in which slides 
a feather attached to the worm wheel, and simi- 
larly for the worms themselves. There are two iden- 
tical devices on each column, but they are independ- 
ent, and can be placed in any relative position to 
each other, so as to acconniiodate many different sizes 
of cylinders. The colunuis also slide on bed plates by 
means of a rack and pinion worked by a spanner, and 
can be placed in positions closer together or further 
apart, in accordance with the demands of the cylinder. 
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The gear for the boring of the cylinder is nearly 
identical with that described, only on a much larger 
scale. The few inodificatious will be readily gathered 
from the general view. In all cases the bar is entirely 
removable with facility. The method of using the tool 
is this : The cylinder having been placed on its face, is 
bolted to the bed plate, being blocked up to the right 
height for the main boring bar. The other four bars 
are then arranged in their places, their relative posi- 
tions being adjusted by the insertion of a gauge be- 



color is fast and durable, but, nowadays, few persons 
care about durability, and dyers obtain the same dye 
■with the artificial product called aroflavina, and with 
much greater facility." 




WILSON'S ELECTRIC MOTOR TRUCK. 

tween the two carriages on each column, and between 
the feet of the columns themselves. In the bars for 
the valve chests are mortise holes into which are fixed 
the tools for the first cut, which is made at a rate of 
from 13 feet to 16 feet a minute ; they are afterward 
replaced by a milling cutter of the Brown & Sharp 
type, made in two parts for convenience, and ground 
to exact size, cutting at the rate of 10 feet a minute. 
The cylinder is bored in a similar manner, but on ac- 
count of its size a collar has to be used, which, how- 
ever, does not travel on the bar, but is carried forward 
with it. It is believed that better results can thus be 
got than by having a rotating tool holder on a fixed 
bar. 

"This machine takes cylinders varying in diameter 
from 400 mm. (55 inches) diameter, with 800 mm. stroke 
(71 inches) up to 1-250 in. (40 inches), with fSOO m. (71 
inches) stroke. It is evident great saving of time must 
be experienced with a machine that thus performs five 
operations at the same time ; the machine being care- 
fully constructed, the four valve chests are bored per- 
fectly parallel to each other, and the cylinder at right 
angles to them ; the use of adjusted milling cutters 
and gauges for fixing the relative distances between 
the four carriages insures that all cylinders from the 
same pattern are interchangeable. The machine is 
therefore well suited to its work, and as the design is 
in no degree complicated, it is to be 
hoped that some good maker will take 
the matter in hand and produce here 
a tool for which Corliss engine build- 
ers will be thankful. In the engrav- 
ing a tool holder employed for facing 
the cylinder flanges is shown ; this is 
removed before the boring is com- 
menced." 

•-»-* — 

Kaincla Dye. 

In a handbook published by Mr. 
Thurston, an account is given of 
kamela dye, which produces a gor- 
geous flame color of varying shades, 
according to the process employed. 
The dye is a native of India and is 
merely the powder which coats the 
berries of the Mallotus philippinensis 
tree, which grows wild in many parts 
of the country. It is brushed off into 
baskets made for the purpose, and re- 
quires no further preparation, but 
the method of collection is very 
wasteful, as the trees are often felled 
in order to facilitate the gathering of 
the berries, and confidence is destroy- 
ed by the frequent adulteration of the 
article. 

The red powder requires to be 
mixed with alkali, which, in Bengal, 
is obtained by burning plants, after 
which it is allowed to stand in water 
to extract the color. The silk to be 
dyed has only to be soaked in the mix- 
ture to make it take up the color, 
which is afterward fixed with alum. 
The dye has been submitted to the 
director of the Sericultural School at 
Como, who writes : " I think this 



AN IMPROVED ELECTRIC MOTOR TRUCK. 

According to this improvement the motors are made 
to reciprocate and communicate motion to cranks on 
the car axles after the manner of a steam engine. The 
construction is the invention of Mr. James Thompson 
Wilson, of Tyrone, Pa. The car frame haS 
suitable ways, with bearing surfaces provid- 
ed with anti-friction rolls or balls, on which 
the motors are reciprocated in opposite 
directions, the cranks attached to their ar- 
mature shafts being connected with levers 
pivoted to the car frame, and connecting 
rods jointed to the motors being connected 
with cranks on the car axle in the usual 
manner. 

Fig. 1 represents a truck provided with 
four such motors, while Fig. 3 shows a 
two-motor car, the motors in each case 
reciprocating simultaneously in opposite 
directions, so that the reciprocation of one 
motor counteracts that of the other. The 
current is conveyed to the motors by con- 
ductors with flexible joints, the return cur- 
rent being carried through the car wheels 
and rails in the usual way, or when storage 
batteries are used it is returned direct from 
the motors to the batteries. The two-motor 
car may be made very light, and is designed 
to answer all the purposes of street car use, 
being especially advantageous where there 
are short curves in a line, having smooth 
action and giving sufficient speed for a city street. 



A HEATER AND CONDENSER. 

To condense exhaust steam and use the heat thus 
obtained for the heating of buildings and other pur- 
poses, as well as to purify the feed water used in the 
boiler, are the objects of the improved apparatus 
shown in the illustration, recently patented by Messrs. 
(rueva G. Paull and Walter F. Brown, of Wilson, 
Kan. Fig. 1 is a perspective view of the improve- 
ment, with a portion of the shell of the condensing 
chamber broken away to show its interior. Fig. 3 re- 
presenting a transverse section. At one side of a ver 
tical partition extending nearly to the bottom of the 
condensing chamber is a series of L shaped air pipes 
leading from the outside to a partitioned-ofl space at 
the top, from which a flue extends either to the rooms 
to be heated or to a connection with a suitable exhaust 
fan, insuring a constant passage of air through the 
pipes. At the top of the space on the other side of the 
vertical partition the exhaust pipe from the engine is 
connected with a downwardly discharging exhaust 
head, into which also extends the perforated nozzle of 
a water supply pipe, connected with a pipe valve in 
the water supply tank at the top. This valve, shown 
in detail in Figs. 3 and 4, has a segmental valve 
seat, and the valve is held on a shaft extending 



through one side of the tank, there being on the 
outer end of the shaft a weighted arm connected by 
a rod with a float in a closed vessel connected at its 
lower end by a pipe with the lower portion of the con- 
densing chamber. From the bottom of this chamber 
an outlet pipe extends to the feed pump, the inner end 
of the pipe being bent upward to prevent the entry of 
sediment collecting on the bottom, but when the water 
rises above the desired level it flows through the pipe 
into the vessel containing the float, and the raising of 
the latter operates the valve to shut off the supply of 
water from the tank at the top. A series of spaced 
purifying plates is arranged, one above the other, be- 
neath the exhaust head, and the entering water and 
steam pass through these plates, depositing thereon 
their impurities, the steam not condensed rising around 
the air pipes on the other side of the vertical partition. 
A pipe leads to the outside from the top of this space, 
so that the uncondensed steam will always have a free 
passage off. A door affords convenient access to the 
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purifying plates that they may be readily cleaned, and 
in the bottom of the condensing chamber is arranged 
a blow-off pipe to facilitate the removal of sediment. 




PELT'S COMPTOMETER. 



MECHANICAL ARITHMETIC. 

BY DORK E. FELT. 

" Mechanical arithmetic" — is not all arithmetic 
mechanical ? At lea.st every arithmetical computation 
consists of enumerating numbers or quantities of 
units whose dimensions are determined by some me- 
chanical means, and it is said that our system of 
enumeration by tens is the outgrowth of the mode 
of counting and expressing on his fingers such sim- 
ple numbers as the early half-savage man could com- 
prehend, and to-day the great government and in- 
surance actuaries all over the world use mechanical 
apvJliances of various kinds to perform their arith- 
metical calculations. Since counting started in a 
form of mechanical arithmetic — count- 
ing on the fingers — it would be a 
wonderful illustration of the circle in 
which affairs move if mankind, after 
centuries of mental arithmetic, should 
again come back to mechanical arith- 
metic, and it in a very high state of 
development become the common 
mode of making all kinds of arithme- 
tical calculations. Such a consum- 
mation is not impossible, in fact, re- 
cent inventions in calculating ma- 
chines indicate that it is probable. 

Perhaps the branch of mechanical 
arithmetic most widely known is the 
little frame of parallel bars with balls 
sliding thereon, the abacus, on which 
the Russian and the Chinaman count 
sums with a facility that seems to us 
surprisingly rapid, though upon in- 
vestigation this method seems to in- 
volve too much mental work mixed 
with mechanical work to commend it 
to the Caucasian, for mental and me- 
chanical arithmetic do not mix very 
well. 

Either alone is better than a mix- 
ture of the two. Perhaps the next 
most widely known calculating instru- 
ment is the one which was devised 
by Babbage, a famous English scien- 
tist and writer, backed by the British 
government to the extent of £20,000 
which he sunk in addition to a part 
of his private fortune in an endeavor 
to make it work, but he never com- 
pleted it. 

This machine was intended for cal- 
culating tables by means of ratios of 
common differences, particularly for 
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calculating tables of logarithms. Doubtless his 
theory was correct, but he lacked the mechanical 
ability or assistance to devise uiechanism which would 
properly actuate the numeral wheels. The Temple 
Bar Magazine, oi \jonAon, is authority for the state- 
ment that on one occasion Count Strezlecki remarked 
to Mr. Babbage that in China, where he had lately 
been traveling, they took a great interest in his calcu- 
lating machine, and particularly wanted to know if 
it could be put in the pocket. "Tell them," replied Mr. 
Babbage, " that it is in every sense an out of pocket 
machine." This remark will doubtless apply to near- 
ly every calculating machine ever worried over by a 
fond and hopeful inventor, because of the great me- 
chanical difficulties met with in inventions of this 
kind which do not appear on the surface. 

One great failing of inventors of such machines is, 
they seem to think if they only get something to do 
the work mechanically, it does not matter about the 
speed, rest to the mind being all that is necessary; but 
one who tries to sell a calculating machine which is 
not more rapid than the mind soon finds that the liv- 
ing world regards time of first importance, and is 
willing to sacrifice its brains and put up with mistakes 
rather than lose present time, regardless of the fact 
that it may be losing time by shortening its lives 
on account of overtaxing brains and turning men 
into veritable machines, until, as Wendell Holmes 
put it, '' you would almost hear the clicking of 
niachinerj' inside their heads." I have often wondered 
if he was thinking of calculating machinery or only 
recognized the mechanical future of arithmetical ope- 
rations even when per- 
formed mentally. Another 
machine for calculating 
tables by means of com- 
mon differences or ratios 
v\fas exhibited to the 
Prince of Wales in June, 
183j, and attracted con- 
siderable attention at the 
time. It was the inven- 
tion of Edward Schentz, 
of Stockholm, and not 
only calculated the tables, 
but automatically cast 
stereotypes as fast as com- 
puted, from which the ta- 
bles were printed, so that 
there could be no mistake 
in setting type. I believe 
that a modified form of 
this machine was event- 
ually used to a great ad- 
vantage in computing a 
book of logarithms, 
though, as yet, 1 am un- 
able to find any authentic 
infoi-niation on that point. 

In a class by themselves 
may be placed the several 
crank-operated machines 
for multiplying and divid- 
ing which have been in- 
vented and sold with more 
or less success, according 
to the commercial ability, 
and enterprise of their 
manufacturers. These 

machines are alike in mode of operating, differing 
only in their mechanisms. They all have several series 
of number indexes, running from one to nine, each 
standing for an order of numbers, and pointers for 
each index, which, in use, are set on the indexes, each 
to correspond to a figure of one of the factors of a 
problem to be computed, and a crank, which is turned 
a number of times to correspond with each respective 
figure of another factor of the problem to obtain the 
required answer. These are very good in certain 
classes of large examples, being very much better than 
the head. 

Among the more prominent of this class of machines 
are those produced by Thomas, of France, and im- 
proved and manufactured by Tate, in England ; that 
of Odhner, of Poland, a small and light machine 
which has not been much pushed in this country ; that 
of Baldwin, of St. Louis, Mo., and Grant, of Cam- 
bridge, Mass. 

In this country more attention has been paid to add- 
ing machines, of which the writer has knowledge of 
over fifty, not counting something like 150 cash and 
fare registers and numerous counting machines which 
have been patented, only a few of which have ever 
come into practical use. Most of these adding 
machines would not work accurately in practice. A 
few simple contrivances which could be made cheaply 
have been put on the market and have found quite a 
sale, because they were cheap, and many, dreadingthe 
mental strain of figures, would risk a small amount of 
money with the hope of escaping it. 

In the accompanying cut will be found a computing 
machine of my own invention, known as the compto- 
meter, which is operated by keys like the better class 



of typewriters. A large number of them are now in 
use, not only in this country, but in Europe, India, 
South America and Mexico. This machine is peculiar 
to itself and is wholly unlike any other calculating 
machine in the world, both in mechanism and manner 
of operation. 

In using it the operation is wholly mechanical, one 
only having to touch keys corresponding to the num- 
bers of the example and the machine does the rest, the 
carrying being done automatically by the machine and 
requiring no attention from the operator. 

In addition the operator only has to strike one key 
for each figure, the same as an operator on a type- 
writer, and sixty words is not an extra speed for type- 
writer operators, which, figuring five letters to the 
word, is 300 keys. I have seen that speed reached on 
the comptometer ; hence it is fair to say that a pro- 
perly designed adding machine is more than twice as 
rapid as mental adding. No mental adder can begin 
to keep up with it when skillfully operated for ten 
minutes, or even for one minute, while for a stretch of 
several hours there is no comparison between a mental 
adder and it. 

All the columns are added at once. The figures of 
each respective column on the paper are struck in the 
corresponding column of the machine. 

The standard size has a capacity of eight columns 
(99,000,000), though larger sizes are made. As shown 
in the cut, there is a series of keys for each column 
of numbers, and the first on the right stands for units, 
the next for tens, the next for hundreds, etc., just the 
same as they are ordinarily written on paper. The 
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register or place where the answer appears is just be- 
low and in front of the keys. In speaking of the keys, 
those running in a line up and down are called a col- 
umn and those running in a line from left to right are 
called a row. Thus all the keys having a large 4 on 
top stand in a row and are called the row of 4's. 

To perform multiplication on the comptometer, the 
operator begins at the right or the row of keys 
indicated by the first figure of the multiplier, and 
strikes each successive key in the same row toward the 
left as many times as indicated by the corresponding 
figure in the multiplicand, and then proceeds with 
each of the other figures of the multiplier as with the 
first, beginning always in the column of keys in 
which the figure of the multiplier stands. 

Since the operator does not have to j ump around from 
one part of the keyboard to another, always working 
in straight row, only jumping from one key to its 
next neighbor, the process is very simple, and requires 
little practice to acquire a high degree of speed. 

Operations are performed on the comptometer so 
rapidly that any method is rapid enough. For in- 
stance, the example 718 X 433 can be performed by an 
ordinary operator on the comptometer in 4 seconds, 
and an expert operator can perform it or any similar 
one in 'i,}4 seconds. Theoretically, this does not seem 
possible, but it is a fact nevertheless. 

It is doubtful if one having a book of tables of 
multiplication before him, even if already opened 
at the right page, can, on an average, locate the an- 
swer in 4 seconds, or twice that time. 

In dividing on the comptometer the number to be 
divided is first struck on the keys precisely as in ad- 
dition and then the divisor is struck with respect to 



the smaller figures on the keys, which are red, the oper- 
ator striking the proper keys continually (never more 
than nine times) until the figures in the complementary 
place agree with the number of strokes on the keys, 
and the thing is done. 

It is a significant fact that the Cornell University, a 
school specially famous for its mathematics, is using 
four comptometers. 

Its keyboard stands a simple and complete diagram 
of the very system of notation itself. Every key stand- 
ing to represent a corresponding rung of the ladder of 
numbers and each key when touched affecting the 
register for results according to the numeral value for 
which it stands. 

Having this, you have a machine which will rapidly 
compute addition, subtraction, multiplication, divi- 
sion, square and cube root, by the application of 
which everything in arithmetic is calculated. 

Though it is less than four years since the Felt & 
Tarrant Manufacturing Co., 52, 54 and 56 Illinois 
Street, Chicago, started to manufacture the compto- 
meter, its business has increased until its large factory 
fitted throughout with special machinery for manu- 
facturing comptometers, is continually driven to its 
fullest capacity to fill orders. 

^ « ■ I » 

OPTICAL GOODS AT THE EXPOSITION. 
The accompanying illustration represents one of the 
most notable exhibits at the World's Fair, that of the 
Gundlach Optical Company, of Rochester, N. Y., a 
company which ranks among the leading manufac- 
turers of optical instruments of the world. Three 

awards werr^ made to this 
company for the excellence 
of their goods. The busi- 
ness had a very modest 
start about ten years ago, 
with the optical work of 
Mr. Ernst Gundlach as a 
basis. Fiom Mr. Gundlach 
the firm took its name, and 
he is still connected with 
it as consulting optician, 
while the firm proper con- 
sists of Henry H. Turner, 
John Zellweger, and John 
C. Reich. Microscopic ob- 
jectives were the first arti- 
cles manufactured, but the 
firm was brought into es- 
pecial prominence by the 
superb line of photogra- 
phic lenses which they ori- 
ginated and placed on the 
market. These lenses are 
of peculiar construction, 
and are protected by let- 
ters patent. They are 
so constructed as to elim- 
inate to a great degree 
the defects which are in- 
herent in all photographic 
lenses. In addition to this, 
they are so constracted 
that either the front or 
back combination can be 
used as a separate objec- 
tive, and a longer focus 
thus obtained than the 
In this way lengths of focus 
A year or two 



combined objective gives, 
can be secured varying as 2: 3, and 4. 
ago the firm added the manufacture of portable tele- 
scopes and microscope stands to their business, and 
at once took a prominent place in both these lines. 
In the microscope department they received two 
awards, being the only firm in this country to receive 
any awards in this line. The microscopes embrace a 
wide range of instruments, and are all made on the 
most approved models and with the greatest attention 
to detail and excellence of workmanship. The porta- 
ble telescopes are also receiving deserved recognition, 
as they are of the highest optical excellence, and me- 
chanically have many new features forportable instru- 
ments. They are made in size from 2V^ inches aperture 
up. Many are in use in various parts of this coun- 
try, while the company is preparing to fill a European 
order. 

One of the unique parts of the exhibit is the fine dis- 
play of Mangin mirrors, such as are used in the great 
marine search light projectors. This firm is the only 
manufacturer of these mirrors in America. The mir- 
rors vary in size from 30 to 75 centimeters, and one re- 
quires some knowledge of the technique of the glass 
business to fully appreciate the great difficulties en- 
countered in their manufacture. The exhibit as a 
whole was a most complete and satisfactory one. 

Citric Acid by Synthesis.— Charles Wehmer.— 
The author obtains citric acid by the fermentation of 
glucose set up by certain fungi, Citromycetes pfeffer- 
ianus and C. glaher. Herr. Wehmer states the spores 
of these fungi are abundant in the air, and can be ob- 
tained pure by cultivation. 
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Notes from tlic World's Coliimbiaii Exposition. 

{Continued from page 307.) 

a new surface on the building: at not very great ex- 
pense. The building is regarded as one of the master- 
pieces of architecture of modern times, and its location 
at the north end of the lagoon is an ideal one. 

Several forthcoming expositions in different parts of 
the world have taken the opportunity to advertise 
themselves at this Exposition. The coming Midwinter 
Fair at San Francisco has sought every possible op- 
portunity to make known some of the special features 
that it will have, and the International Exposition at 
Antwerp, Belgium, which is to be held from May to 
November, 1894, has been seeking to secure exhibits as 
well as attendance by making known its attractions. A 
national exposition is to open at Kyoto, Japan, in 
April, 1895, and a picture of the proposed buildings 
and grounds, with some information regarding the ex- 
position, formed a noticeable feature of the Japanese 
exhibit in the Manufactures and Liberal Arts building. 
This exposition is to be held to commemorate the 
1,100th anniversary of the establishment of the city of 
Kyoto as the capital of the Japanese empire. 

A feature of some interest, says the Electrical World, 
regarding the relative sizes of dynamos and machines 
which are used to drive them is shown quite nicely in 
some exhibits at the World's Fair. In all cases where 
there is direct dri^■ing, or where a single engine drives 
a single dynamo, it may be assumed that the dynamo 
and its prime mover are practically of the same horse 
power. When the prime mover is a steam engine, it 
will be noticed that the difference between the sizes, 
floor space, etc., of the dynamo and the engine is very 
greatly in favor of the former, the proportions being, 
perhaps, roughly, about as one to three, or at least as 
one to two ; if the boiler is included with the steam en- 
gine, as it should be, the difference becomes very much 
greater. This shows that, besides being a much more 
efficient transformer of energy, the dynamo has a very 
much greater output per pound, per volume or per 
square foot of the floor space, than the steam engine, 
especially when the boiler is included. The lower the 
speed, the greater this difference seems to be ; or, in 
other words, the engine seem to decrease less in size at 
higher speeds than the dynamo. But we noticed that 
the case was different in the high-speed water wheel 
that drives the dynamos in the General Electric Com- 
pany's exhibit ; here the dynamo and the water wheel 
appeared to be very nearly the same size. On making 
a comparison in the case of the high speed steam tur- 
bine, exhibited in the Swedish department in the Ma- 
chinery building, we noticed that the tables were com- 
pletely turned, and that here the relative sizes were 
just about the reverse of what they are in the case of 
the usual steam engine. Here a small eight inch wheel 
(illustrated in Scientific American of October 31, 
1893), running at a speed of 20,000 revolutions per min- 
ute, developed 20 horse power, if the statements made 
to us were correct, and we have no reason to believe 
that they were not. It is needless to say that the dy- 
namo which it was driving was far greater in size, even 
the gearing for reducing the speed down to one-half 
occupying a much greater volume than the engine 
itself. If, however, the boiler is included, the difference 
is again in favor of the dynamo. 



RUSSIAN EXHIBITS. 
{Continued from page S91.) 

The statistics in regard to illiteracy in Russia are so 
familiar that we are hardly prepared to find her ex- 
hibit in the educational department so extensive. 
There are many portfolios of views of different schools, 
showing fine buildings, spacious rooms and many 
students. Herbaria collected by scholars are placed 
beside the needlework which is conspicuous in the ex- 
hibits of all foreign schools. 

The Central School of Design, founded by Baron 
Stieglitz at St. Petersburg, has very interesting work 
to show, including designs in color for weapons, vases, 
lace and gold plate for ecclesiastical use. 

The prominent place assigned to the Marie Educa- 
tional and Charitable Institutions, " under the imme- 
diate patronage of their Majesties the Emperor and 
Empress," gives one a desire to know what they ac- 
complish, and the documents which are included in 
the exhibit furnish much interesting information. It 
was upon the accession to the throne of Catherine II 
that attention was first given to the education of 
women. The history of the movement then begun, 
the methods used to extend it, and its extraordinary 
outcome, are not without their lessons for the student 
of sociology. It may thus briefly be told: In 1764, an 
'• Educational Home for Girls of Noble Birth " was 
established by the Empress, and within a year a school 
for girls of the middle class was opened in the same 
convent, by royal decree. The studies pursued in the 
first school were religion, three languages besides Rus- 
sian, music, drawing, arithmetic, dancing, sewing, 
and knitting. The higher class gave some attention 
to architecture, heraldry, history, and literature. 

For girls of the middle class more instruction was 
provided in needlework, cooking, and weaving and 



less in books. A year previous, the Empress had 
opened a large foundling hospital in St. Petersburg, 
and one in Moscow. The philanthropist Betski, who 
from the beginning of the educational enterprise gave 
valuable aid, and who planned these hospitals, had 
difficulty in getting all the money necessary to carry 
them on. To this end he organized auctions and sav- 
ings banks in both these cities, the revenue from 
which was devoted to the maintenance of these insti- 
tutions. Tickets of admission to places of amusement 
were taxed for their support, and playing cards were 
made and sold exclusively for their benefit. 

In 1774, Prince Demidoff gave 205,000 rubles to- 
ward the foundation of a commercial school for boys 
of the mercantile class, and this was attached to the 
Moscow foundling hospital. When, in 1796, after 
the death of Catherine, Marie Feodorovna became 
Empress and the head of the girls' schools, she en- 
dowed them with an annuity of 15,000 rubles from 
her personal income, and made many changes in their 
management. She altered the courses of study, and 
reformed the conduct of the hospitals, savings banks 
and commercial schools. Then she began to widen 
the scope of the work in many directions. At her 
death in 1828, she had established the Kharhof Insti- 
tute, to which merchants' daughters were admitted, 
two schools, one at Nicholaieff and another at Sebas- 
topol, for daughters of sailors, and two for daughters 
of soldiers; a school for the deaf and dumb of both 
sexes ; another foundling asylum, and homes for 
widows of men in the civil service. The Empress 
Marie took most active personal interest in these in- 
stitutions, visiting class-rooms and learning to know 
the scholars. In memory of her, all the institutions — 
those founded by her predecessor as well as her own 
— were made by royal decree the Marie Institutions. 

The Emperor Nicholas established government 
schools for girls of noble birth in provinces most re- 
mote from the capital. He also founded orphan asy- 
lums, but so far all the schools were for boarding 
pupils. It was not till 1858 that public day schools for 
girls were started. They were soon multiplied in towns 
which asked permission to establish them without gov- 
ernment aid, but only those receiving a subsidy from 
the government are included in the Marie Institu- 
tions. Of these, there are now 472 scattered all over 
the empire ; in the year 1891, they aided or relieved 
498,108 persons; of these, only 37,417 were in the 
schools; the others were in the hospitals, asylums and 
hospices. In the foundling hospitals, 24,424 illegiti- 
mate and 579 legitimate children were received, and 
for them 107 elementary schools were maintained. 

A pamphlet which was given me tells the history of 
the educational movement on behalf of the emanci- 
pated serfs, begun in 1861. It took the form of Sunday 
schools for adults. In two respects they resembled 
our Sunday schools — the teachers were volunteers and 
unsalaried, and the pupils were taught in groups. 
Men and women from the upper classes of society 
gave themselves enthusiastically to the work, which 
extended from the centers into the provinces. But, 
before the first decade had passed, political reasons led 
to the closing of nearly all of the schools. Finally, 
but one was left, that at Kharhof, a school for women: 
this survived because it was maintained by a lady at 
her own expense. It has now seventy teachers, and 
three hundred and fifty pupils attend it annually. 
Since 1880 more liberty has prevailed, and similar 
schools for both sexes have been opened in many 
provinces, even in remote hamlets ; in St. Petersburg 
and Moscow it has been done by the municipalities. 
At present one hundred thousand scholars are at work 
under ten thousand teachers. 

The instruction in the Kharhof school is in reading, 
writing, the elements of grammar, arithmetic, religion 
and the Gospel. The scholars are in groups; their 
ages range from six to forty-five years. The session 
lasts from ten in the morning to two in the afternoon, 
with short intervals of rest. At the close of the ses- 
sion, books from the library are given out ; these 
books, some of which are prepared expressly for the 
purpose — written down to their capacity — are carried 
to the homes. It has become the custom for neighbors 
to gather to hear these books read, and thus the in- 
fluence of the school reaches far beyond the pupils. 

The postal service exhibit is curious; its chief value, 
perhaps, is to impress upon the visitor the extent of 
the empire and the widely differing conditions which 
exist in the different sections. For instance, here is 
the miniature model of a Siberian mail wagon in the 
form of a sled drawn by seven tiny dogs; one man 
drives them and another guards the mail; again, a 
sledge is the vehicle and a reindeer the power. In 
Archangelsk, we see the mail carried in a boat rowed 
by four women, while a man at the helm guards the 
precious box. The Caucasus Mountains are repre- 
sented in miniature; on the lower heights a camel, 
loaded with five bags, is conducted by two men; but 
in the upper regions, where snow and ice offer serious 
obstacles, a procession of men is shown. The one in 
advance carries a pick; the second, a shovel; the third, 
the mail bag; the fourth and fifth are armed with 
swords. 



It is a significant exhibit, when we consider how 
much it has cost to send these little figures from the 
other side of the globe, and set them up here in life- 
like attitude and suitable environment. 

Photographs of bridges, drawings of various inter- 
nal improvements, and the monograph of Lieut. -Gen. 
Jilinsky on " Irrigation in the South of Russia," are 
other evidences of the progress of the empire. 

In comparison with Germany, Russia's display in 
the Mining building is small, but a book case filled 
with bound volumes of mining reports from 1881 to 
1892 is evidence of the extent of the industry. 

Nobel Brothers make a large exhibit of petroleum 
and the derivative oils, from their refinery in Baku. 
A most interesting one is that of the Briantzewka mine 
of rock salt and soda. It is near the town of Bakh- 
mont in the government of Ekaterinoslaw. The mine 
is worked by a company, some of whose members are 
noblemen, under imperial sanction. The four shafts 
are from 120 to 164 meters deep; 600 men are employed, 
and last year's yield was 150,000 metrical tons ; these 
are, in brief, the statistics given. In the show case, 
there are large and small cubes of salt, a pyramid and 
fragments in jars, and photographs of the mine. A 
neat and complete model of the extensive Votkinsky 
Iron Works in Ural shows the buildings and grounds 
in minute detail ; they form a good sized village. 
There are samples of steel and iron castings, and 
models of farming implements and ships built there. 
From one point of view, the most interesting exhibit 
is that of the Slavianoff electrical welding process. A 
table is sometimes covered with broken art cles ; a 
cast iron pulley, broken into many pieces ; a steel 
shaft ; teeth of a spur wheel ; copper tubes ; the necks 
of shafts and other similar castings have all been re- 
paired by this new and secret process of welding by 
electricity. The chemicals used in the process are in- 
closed in a case under glass ; from their appearance, it 
is easy to guess what some of them are, but their 
names are not obtainable. The works where the pro- 
cess is carried on are at Perm in the Ural. The only 
distinct reference to the Siberian mines, with their 
broken-hearted toilers, that I could find is in the 
form of three immense yellow cubes piled in a series, 
showing the relative production of gold in West 
Siberia, East Russia, and East Siberia from 1845 to 
1891. The largest one represents the amount found in 
East Siberia, 1.097,232 kg. 

In the Fine Arts building, the Russian exhibit occu- 
pies a large and a small room, opening from the south 
court in the central pavilion. It is sent mainly, ac- 
cording to the catalogue, by the Imperial Academy of 
Fine Arts, which owns some of the pictures. 

Among the few pieces of sculpture may be mentioned 
a bust of Count Tolstoi and statuettes of Tchaikoffsky 
and Vereschagin, by Gunzbourg. His representation 
of the soldier-artist is very life-like and true. 

An art critic is my authority for saying that the 
painters show much boldness in the use of color and 
skill in general technique. It is impossible to escape 
being deeply impressed by several of the pictures. 
Among these, that called " Grandmother and Grand- 
daughter," by Tvorojuikof, should be mentioned. It 
represents an old woman with something slung over 
her bent shoulders, and a large, coarse muffler tied 
over her head. The child's head is covered in the 
same way, and her hands are hidden in the long 
sleeves of her loose coat. They stand close together, 
the little girl in the forefront of the canvas, in a dreary 
spot, near a few dried grasses and leafless bushes, with 
a waste of snow beyond them. Dull faces they have, 
and the scene is probably typical of their lives. 

No picture is, to me, more impressive than that 
named "Christians awaiting Death after the Free Sap- 
pt " It is by Theodore Bronnikov, a native of Siberia. 
The scene is at night ; the only light in the long room 
where it is laid comes from a hanging lamp in one 
end. A procession seems to be entering the room, and 
another to be passing out. The most conspicuous fig- 
ures are those in long flowing white robes. One of 
these, a man, is the center of the group in the fore- 
ground ; his countenance is radiant ; with one hand 
he points upward, the other is outspread toward the 
sorrowing ones gathered about him. An old woman, 
with agonized expression, is clasping his neck ; a young 
woman kneeling at his feet holds a baby toward him ; 
another form, perhaps that of a daughter, is also at his 
feet, with her face hidden in his garments. I have not 
known where to find an explanation of the historical 
significance of the picture, and I wish that some one 
who may chance to read this inadequate description of 
the solemn scene would be kind enough to supply it to 
the Scientific American. " A Drowned Man," by 
Dimitriev-Orenburgsky, is a work of merit. A group 
of men in a variety of costumes and in most natural 
attitudes is gathered about a form prostrate on the 
edge of a stream. At his head stands a man with 
sleeves rolled up and legs bare, evidently the one who 
went to the rescue. The interest of the spectators is 
divided between him and the poor fellow on the ground. 
"The Moscow Rag Fair," by Vladimir Makovsky is 
a most animated scene ; evidently an entire square is 
occupied by the venders of old clothes, and an eager 
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bustling crowd is gathered, full of action and color and 
suggestion for the moralist. 

"The First Born," by T. A. Pelevin, is one of the few 
pictures in the collection that brings a touch of light- 
heartedness to the beholder. 

In a little peasant's cottage, where garments and 
kitchen utensils are side by side on the wall, a young 
mother is holding her baby, and the kitten is creeping 
into the warm cradle beside her. The little hands are 
raised, the face is full of smiles, and the mother's seems 
lit from the glow of the baby's eyes. 

In general, the itictures intensify any previous 
notion one may have had of the seriousness of life in 
the Czar's dominions. 

Nearly all the subjects are national, but Ivan Con- 
stantinovich Aivazovosky has ventured into foreign 
fields. (What might not a man with such a name ven- 
ture ?) His five large paintings of scenes in Columbus' 
career show much power. No 100 is the Santa Maria 
in a storm when the dauntless leader is surrounded by 
his crew in mutiny. No. 107 is Columbus landing with 
his suite at San Salvador. No. 108 is a scene from his 
early life, when as a youth he saves himself on the 
mast of a mercantile ship which has been set on fire off 
the cost of Portugal by a Venetian galley. No. 109 is 
Columbus' farewell in Palos, and No. 110 the arrival 
of the flotilla on the American shore. If one would 
like a series of sensations, novel if not bewildering, let 
him on the same day visit the Santa Maria, moored 
beside the peristyle, the convent of La Rabida with 
its portraits of Columbus, for whom a dozen or more 
men might have sat, and then look at these canvases 
aglow with tierce color and terrible with the storm of 
sea and angry men — a Russian's interpretation to us of 
the life of our discoverer. 

My strong impression of the labor, thought, ingenu- 
ity and expense which have made the foreign exhibits so 
valuable has deepened every day. Never, I think, was 
the brotherhood of man taught in a more forceful way 
than at the Pair ; and, notwithstanding the bickerings 
and disappointments attendant upon its management, 
it cannot fail to result in closer bonds between the 
scattered families of nations who for these summer 
months have been represented in the White City. 

A. DiNSMOOB. 



has been proved to be fatal to the Banilhis anthracis, 
to the bacilli of typhoid fever and cholera, and to the 
cocci of suppuration. It is said that the preparation 
costs only about two cents a pound. 

■*«■>♦ 

IMPROVED CONSTEUCTION OF FLOORS, CEILINGS, 
ARCHES, ETC. 

The illustration presents a combined floor, arch and 
ceiling, in which the ceiling is flat and the floor sup- 
port arched, but with a large air chamber between 
the floor and ceiling, the construction being of great 




Plxol, a New Disinfectant. 

The LancePs Russian correspondent cites a report 
published in a supplement to the Army Medical Jour- 
nal, by Dr. Ebernian, on pixol, a cheap disinfectant 
introduced by Dr. Raptchevski. It is prepared by dis- 



D£ RACHE'S FLOOR AND CEILING ARCHES. 



strength and such as to effectually deaden sound. The 
improvement has been patented by Mr. Pierre J. L. 
De Rache, known as Leonard De Rache, of No. 755 
East 141st Street, New York City. The floor and ceil- 
ing are arranged between parallel I beams or girders 
of the usual kind, but the blocks, which bear upon the 
lower flanges of the girders and which come at the 
ends of the courses, are recessed to fit snugly upon the 
flanges and have lips which project beneath the gird 
ers, so that a key may be inserted between the lips of 
opposite and adjacent bearing blocks, thus covering 
the girder bottom and making a smooth finish. On 
the bearing blocks next the girders are supporting 
blocks or skewbacks, which support the end blocks or 
tiles of the series forming the arch, or the ends of the 
arches may, if preferred, be made to bear directly upon 
the bearing blocks. A different form of bearing block, 
with lip fitting the bottom flange of the 1 beam, is 



WESTERN ELECTRIC COMPANY'S LUMINOUS SIGN. 

One of the exhibits of the Western Electric Company 
at the Columbian Exposition received a great deal 
of attention from the general public. This exhibit, 
while in the line of what theatrical people call "busi- 
ness," was really remarkable in its ingenuity and con- 
struction, and answered the purpose of attracting the 
popular mind. It appeared like a veritable writing on 
the wall. It consisted of a series of lamps arranged as 
shown, to give the initials of the company's name in 
script outline. These lamps apparently are lighted 
and extinguished by means of a wand that moves niys- 
teriously along the path of the letters at their rear, 
and which, although it does not touch the lamps, 
■seems to exercise some magic influence and causes 
them to break out into a bi-illiant glow. It moves for- 
ward on its journey, writing on the air the letters W. 
E. ('o., and as it moves along the lamps become illumi- 
nated. When it has reached the end of its journey 
and lighted all the lamps in the series, the wand begins 
deliberately to move back in the reverse direction but 
in the same path, and extinguishes each lamp as its 
point passes by. The movement of the wand is auto- 
matic and the precision of its movement renders it fas- 
cinating to watch. As a matter of fact, the only part 
that the wand has to play in this little comedy is that 
of heightening the illusion. It really has no function 
to perform beyond bevvildering the uninitiated. The 
real secret of operation of the apparatus is not under- 
stood until the beholder has abandoned this idea and 
has grasped the fact that each lamp is connected with 
the operating table or switchboard, separately. Then 
all becomes comparatively clear, and he will be ready 
to have explained to him the details of operation which 
are rendered comparatively simple by having exposed 
to his view the internal mechanism, as appears in our 
illustration. 

The wand or pointer is mounted on a slide rest or 
carriage, so that as the slide rest is traversed by a feed 
screw back and forth from right to left and left to 
right the pointer is automatically moved, so that its 
end, by a species of pantagraph mechanism, follows 
exactly the outlines of the letters. Its motion in doing 
this is controlled by two sin nous grooves in planes lying 
at right angles to each other. These planes, with their 
grooves, are seen below the base of the pointer. Each 
groove receives a projecting piece, which, as it moves, 
actuates the pointer. 

The travel of the wand is effected by a feed screw 
exactly as a slide rest in a lathe is worked. On the rod 
supporting part of the weight of the carriage, with its 




THE WESTERN ELECTRIC COMPANY'S EXHIBIT AT THE COLUMBIAN EXPOSITION -WRITING THE COMPANY'S NAME IN INCANDESCENT LAMPS. 



solving a pound of green soap in three pounds of tar 
and slowly adding a solution of a little over three 
ounces and a half of either potash or soda in three 
pounds of water. At the time of using, one part of the 
sirupy liquid thus formed is added to nineteen parts of 
water, forming a five per cent solution of pixol, and it 
is used of this strength for disinfecting linen and for 
washing the hands ; for the disinfection of dejecta ten 
•'sr cent solution is recommended. Such a solution 



shown in the small figure, the girders with this con- 
struction, being preferably placed parallel with each 
other, and a tie beam or bar extending between the 
ends of the arch, thus increasing the sustaining power 
of the floor. 

The advantage in this system of construction is that 
any kind of bricks or partition blocks, hollow or solid, 
may be used, but the hollow ones are preferable, on 
account of their lightness. 



switch-shifting rollers and pointer, are two collars, one 
at each end, which, when struck by the carriage, shift 
the belt so as to reverse the feed. Thus as long as the 
machinery operates, the pointer moves back and forth, 
from right to left, and . reversing from left to right, 
along the line of the letters, the pantagraph attach- 
ment causing it to follow their outline exactly. 

Behind the apparatus is a double switchboard, 
whose surface above and below is traversed by two 
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rollers. Springjack pins, operating vertically, actuate 
a series of switches, one for each lamp, and turn the 
lamps on and off, one at a time. Two rollers, set one 
sliglitly in advance of the other and pressing against 
the upper and lower surface of the double switchboard, 
operate the spring jack pins. As the pointer moves 
to the right, the roller underneath, which is in the rear 
of the upper one, as referred to the direction of travel, 
presses up the springjack pins, clo.ses the contacts, and 
lights the lamps one by one. The pins are so placed 
with relation to the mechanism that as the pointer 
points to a lamp, it is lighted or extinguished. When 
the end of the letter O is reached, the belt-shifting 
meciianism comes into play, the rotation of the feed 
screw is reversed, and the carriage Vjegins to come 
baclv. As it does this, it will ;be seen that the upper 
roller becomes the rear one. It i)resses dow'n, one by 
one, the springjack pins, opens the contacts, and ex- 
tinguishes the lamps, each lamp being extinguished as 
the pointer points to it. The effect of this is that the 
pointer see;iis to write and obliterate the name in its 



THE WORLD'S COLUMBIAN EXPOSITION-THE COURT 
OF HONOR. 

Within the last few months the Court of Honor 
has become a household word in millions of American 
homes. The gloiy of this unique creation is almost 
beyond description, and whether it be viewed in broad 
sunlight or at night under the glare of the electrical 

I search lamps it never ceases to charm. The unity and 
harmoniousness of design exhibited by the buildings 

(which fringe the Grand Basin testify to the rare skill 
of the architects, while the exquisite proportion of the 
various buildings makes the Court of Honor at once a 
triumi)h of eleganiie, symmetry and dignity. 

The lower or lake end of the Court of Honor, illus- 
ti'ated herewitli, which is terminated by Mr. C. B. 
Atwood's highly effective peristyle, probably affords 
the finest single view on the grounds. At the extreme 
right will be seen the end pavilion of the Agricultural 
building crowned by one of the horoscope groups. 
Beyond is the Casino, which is at right angles to the 
peiistyle. Although the Casino fell into financial 



ings. At the left in our engraving, one corner of the 
Manufactures and Liberal Arts building will be no- 
ticed. Directly in front is one of the six Roman 
rostral pillars, whose tapered shafts are decor- 
ated with the representations of prows of captured 
galleys, and which are surmounted by statues of Nep- 
tune. It is a pity that this great dream of beauty 
could not be made permanent, but it will live for 
years in the minds of the millions of visitors who 
gazed upon its unparalleled magnificence, and in 
the photographs and engravings of illustrated his- 
tories. 



Keptiles and lnsect»« in 
l«laiidi!«. 



the Philippine 



The British consul at Manila, in his report on the 
Philippine Islands for last year, says : The reptiles and 
insects are various and abundant. Crocodiles are 
found in most of the deep rivers and uncultivated 
tracts. Enormous lizards, frogs, snakes, crabs, centi- 
pedes, huge spiders, ants, cockroaches, mosquitoes, 




THE WORLD'S COLUMBIAN EXPOSITION-THE COURT OF HONOR. 



travel, and as the pointer is visible to the audience, 
many wise conjectures are made as to its operation, in- 
duction and all sorts of mysterious powers being in- 
voked to account for the mystery. 

The larger figure of the cut shows the general dispo- 
sition of the apparatus, while the arrangement of the 
spring jack pins pushed up and down by one or the 
other roller, throwing the lamps in and out of action, 
is shown in section in the smaller figure. The pins are 
arranged diagonally, so as to secure the pushing up or 
down of them in systematic progression. 



IVew Coal Vein in Mexico. 

An extensive vein of coal has been discovered 13 
leagues from Pachuca — the present terminus of the 
Mexican Central's Tula-Pachuca branch line. The 
coal is said to be of good quality, as shown by all the 
tests. The lack of cheap coal has always been one of 
the difficulties with which this company has had to 
contend. The opening up of extensive coal depo.sits 
anywhere near its line would therefore mean an impor- 
tant reduction in the operating cost of the property. 



difficulties several times, still many can look back 
upon the Casino with pleasant memories of the hours 
spent in rest and refreshment under the hospitable 
roof. The Casino matches the Music Hall, which is at 
the other end of the i)eristyle. The peristyle is com- 
posed of forty-eight cdIuihus, twenty-four on either 
side. These columns ai-e symbolical of the States and 
Territories. It is two hundred and thirty-four feet 
from each corner building to the grand Columbian 
Arch, which is surmounted by a quadriga representing 
" The Triumph of Columbus." The chariot is drawn 
by four mettlesome horses held in check by two 
women. Mounted heralds on each carry banners. 
In front of the arch on an isolated pedestal rises the 
heroic statue of the Republic, which is a masterpiece 
of the sculptor, Daniel Chester French. 

The statue is sixty-five feet high and rests on a 
pedestal thirty-flve feet in height. This bold creation, 
which is of a rugged and almost archaic type, worth- 
ily embodies the spirit of the New World. It is not 
altogether an independent work of art, but it is 
intended primarily as a piece of architectural sculp- 
ture, and is a complement of the surrounding build- 



beetles, etc., abound, more or less, everywhere. In 
the dry weather the trees around Manila are quite 
illuminated with fireflies. With insects in the house, 
however, one is less troubled than in most tropical 
countries, owing, it is said, to the predominance of the 
lizards and "chacons," which devour them, and which 
swarm sometimes on the ceilings by lamplight, and 
are quite harmless, while beneficial. There are huge 
pythons in the interior of the forests and various 
poisonous snakes in the fields and woods, some of 
which have a deadly bite, but people may pass their 
lives here without seeing a snake. -Although a harm- 
less species, the ratsnake frequently takes up his lodg- 
ing under the roof, and only makes his presence known 
by the squeals of the rats which he seizes. The ants, 
white and red, and others, and the cockroaches and 
mosquitoes are more troublesome and destructive. 
Against the white ants precautions have to be taken 
by putting the legs of tables and sideboards into 
basins filled with water to prevent the insects climbing 
up and attacking articles of food. The destruction of 
wood by the white ants is something incredible — none 
but the hardest fibers withstand their ravages. 
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Meteor at Ogdensburg, N. TT. 

To the Editor of the Scientific American : 

Friday afternoon, October 20, in the vicinity of 5:30 
o'clock, a brilliant meteor passed across the sky. I 
first noticed it nearly overhead, perhaps a trifle east of 
the meridian, and moving? in southerly direction, or a 
little east of south, I should judge. 

Although it was daylight, the meteor appeared 
larger and fully as bright as Jupiter does in the eve- 
ning. 

It had a pointed " tail " or train, apparently three or 
four times as long as its diameter, which looked like a 
flame, partly broken up by particles or sparks. 

I send this, as perhaps you will hear of this traveler 
from other parts of the country. R. 

Ogdensburg, N. Y., October 31, 1893. 



Home-made Storage Batteries. 

To the Editor of the Scientific American : 

An article appeared in the Scientific American of 
this year describing the manufacture of a storage bat- 
tery that induced me to undertake the manufacture of 
one, and perhaps the many readers of your valuable 
paper would like to know how I succeeded. 

I made two cells, each composed of eight 6 by 8 
plates. I rolled my plates out of old tea lead melted 
into a bar. This lead is remarkably pure and soft, and 
easily worked. I roughened the plates and coated 
them with red lead made into a paste with water, and 
when they were dry I wrapped them with strips of 
muslin to hold red lead in place until it could be re- 
duced in the " formation." I did not use sulphuric 
acid to mix red lead with, as it is not necessarj' and is 
bad for hands and clothes. 

I used ordinary gravity glass jars for my cells and 
connected the cells in series, using a ten per cent solu- 
tion of sulphuric acid (commercial) by measure. I 
charged the two cells at once by a current from six cells 
of gravity battery, arranged in series. Charged for 
eight hours and then discharged storage cells through 
ten ohms resistance. Then charged in opposite direc- 
tion and discharged through resistance again ; then 
kept charging and discharging in opposite directions 
for about ten days, when the cells were in good con- 
dition. I never have used more than six gravity cells 
to charge with and now keep charging current on all 
the time. 

I use the cells to actuate my «iental mouth lamp and 
plugger, and am making a motor to run my dental en- 
gine. The current from the two cells is strong enough 
to melt four inches of No. 20 iron wire and heats a 
platinum cautery wire white hot. 

The manufacture and charging of a storage battery 
presents no difficulties, and its efficiency and power are 
remarkable, making it " the battery " par excellence. 

Palmer, Neb., October 9, 1893. M. 



limited by the rapidity of the plate and the ratio of 
the aperture of the stop to focal length that can be 
secured. There are scarcely any shutters which expose 
more rapidly than the jV of ^ second, though, of course, 
there are some ; but none that the writer has used is 
less than the jjjj of a second, and this is a very rapid 
rate. This only applies to shutters at the lens itself, 
and not to those next the plate. These last can be 
made to expose any part of a plate to almost any 
small fraction of a second by narrowing the slit which 
passes across it. 

When instantaneous views are taken with lenses of 
longer focus, of course the limit of motion in an object 
is narrowed down proportionally ; that is to say, with 
a lens of 13 inches focus the distances given in the 
examples must be increased proportionally, or doubled. 
This shows that in the quarter-plate picture it is more 
easy to secure sharpness than in, say, a whole-plate 
picture, since the focal length of the latter is, as a rule, 
longer than that of the former. 

We may as well give a rule to find what motion is 
allowable. Divide the distance of the moving object, 
in feet, by the focal length of the lens in feet, and di- 
vide the product by 100. and it will give the result in 
inche.'!. Thus if an object is 90 feet away from the 
camera, and the focal length of the lens is 13 inches (or 
1 foot), the object may move "/ by jl„, or -^j, inch 
during exposure. To ascertain if the shutter is suffi- 
ciently rapid to be within the limit, divide the allow- 
able movement in feet by the rate of movement in feet 
per second. Thus, with the above, if the object were 
moving 10 feet a second, the speed of shutter required 

would be = Y^ViT of a second, or about y^js of a 

10 
second — a time too small for most shutters. If sharp- 
ness be required with a shutter exposing ^^ of a 
second, the object should be taken at '5%° x 90 feet, 
234 feet off, or in round numbers 80 yards off. 



Instantaneous Fhoto{s;rapliy. 

BY CAPTAIN W. DE W. AENEV, C.B., D.C.L., F.R.S. 

If any point in an object is represented by a disk 
about -fig of an inch in diameter, it is sharp to the eye. 
If, therefore, all movement of the object can in the 
image be confined to this amount, it will appear sharp. 
Now, with a hand camera, the focus of the lens is 
usually about SJ inches— let us say 6 inches. At 50 
feet off, therefore, an object may move through 1 inch 
and still appear sharp — that is, the motion during the 
time of exposure may be that amount. Say that the 
time of exposure is J^g second, it is evident that the ob- 
ject at 50 feet off may move at the rate of 50 inches — 
say 4 feet — a second to fulfill the conditions. Now, a 
man may walk two steps of 3J feet each in a second, 
and supposing he moves uniformly across the view, he 
would just move a little too quickly. Let him be 100 
feet away, and he would be well within the limit laid 
down. If he were approaching or receding from the 
camera, of course the circumstances are changed, and 
the movement he makes in regard to the plate would 
be a slight up-and-down motion, and no movement 
would be perceived until he was quite close to the 
operator. 

Let us take another example — an express train going 
about 40 miles an hour. During 1 second it moves 
about 60 feet. If it be desired to take this at a distance 
of too feet away while rushing across the field of view, 
it is not hard to see that a movement of 60 feet would 
require a rapidity of exposure of jl^ of a second. If it 
be taken at a distance of 750 feet, it would fulfill the 
required condition with an exposure of ^V of a second. 
Express trains have been taken, but as a rule they are 
coming in a marked degree toward the operator, 
which immensely reduces the apparent motion. The 
motion of a breaking wave is small comparatively, 
and it will be found that for pictures of this descrip- 
tion I'j second is not too small an exposure with a lens 
such as is used with a hand camera. It must not be 
inferred that this is recommended, but only that such 
can be given without any great loss of sharpness. For 
street views the shortness of exposure should only be 



English the World-Spcocli. ^' , 
The advocates of English as the universal language 
have received a coadjutor from an unexpected quarter. 
There recently appeared in the Preussische Jahrhuecher 
an article from Dr. Schroer, advocating making the 
study of English obligatory in the schools. The reasons 
assigned for this are more interesting than the pro- 
position itself. The need of a universal language has 
long been felt. The effort to introduce Volapuk was 
a recognition of this, but Dr. Schroer condemns any 
attempt to construct an artificial world-speech. A 
language, he says, without historical development, 
literature or linguistic relations will not be studied by 
any considerable number of people until it becomes 
universal, and hence it cannot become universal at all. 
This means that if we are to have a universal language 
it must be chosen from existing languages, and of 
course from the number of those that are widely dif- 
fused and spoken by great civilized nations. 

Attempts to introduce artificial languages are not 
only hoyjeless, but they are unnecessary, for, says Dr. 
Schroer, there is already a universal language, and 
that is English. But in what sense is English a uni- 
versal language ? It is, says Dr. Schroer, one which, 
by its spread over the whole earth and by the ease 
with which it may be learned, has reached a position 
so far in advance of all others that neither natural nor 
artificial means can deprive it of its assured position as 
the future means of international intercourse. He, 
therefore, concludes that "the English language is the 
world-speech, and will, to all appearance, become more 
and more so every year." 

This tribute to the English language is the more im- 
pressive because it emanates from one who has no 
bias in its favor from its being his mother tongue. 
The statements which he makes are fully borne out by 
facts. The language is spoken by the richest and most 
powerful commercial nation of Europe, in the greater 
part of North America, in the Sandwich Islands, India, 
South Africa and Australia. Since the beginning of 
the nineteenth century the number of English-speaking 
people has grown from 25,000,000 to 125 000,00!). There 
is no prospect of any check to the progress of this 
triumphant tongue. It may be added that the study 
of English gives access to incomparably the richest 
literature in the world. Its claims to the primacy are 
so eminent and evident that even foreigners acknowl- 
edge them. It affords a practical and easy way to the 
attainment of the great desideratum of a universal lan- 
guage. — Louisville Courier -Journal. 



oil Versus Coal. 

Mr. Stone Burbury, of Cowes, Isle of Wight, owner 
of the yacht Venture, which was fitted with steam ma- 
chinery, has had this removed and replaced with an 
oil engine, made by Messrs. Vosper & Co., of Ports- 
mouth. The vessel would not before steam against the 
strong tides in the Solent, but does so now with ease ; 
she could also only conveniently carry sufficient coal 
for six hours, but is now fitted for running forty-eight 
hours. The oil tank is also placed in a space which 
was before quite useless, therefore taking up no availa- 
ble room. — Industries. 



The Earth In Space. 

There is a curious fascination in putting side by side 
the myth and science of astronomy. The old legends 
of the sun and moon, of earth and sky, of heaven and 
the stars, tell us of the selfsame objects whose place 
and size, whose weight and nature, astronomers are 
chronicling to-day. The difference is great indeed be- 
tween the guesses of early times and the methods of 
modern science ; nowhere else, perhaps, is the contrast 
seen so well between the infancy and the maturity of the 
mind of man, and no part of astronomy shows it so clear- 
ly as that which tells of the earth's place in the universe. 
To the Greeks, eight centuries before Christ, the earth 
was flat, surrounded by the sea, and covered by the 
canopy of sky, which is the floor of heaven, the abode 
of the Olympian gods. Greece was at the center of the 
earth, and Delphi at the central point of Greece. As 
to other worlds scattered through the sky depths, 
science has lately been learning much ; something of 
their nature, their number, their distance is constantly 
being learned, while the way is being prepared for 
gaining some real insight into the relations of the stars 
among themselves, and for fixing our own position in 
regard to other suns and systems than our own. 

We have to invent a new measure for talking of their 
distance, since, finding miles too small, we talk of 
■'light years," which means the distance that a ray of 
light, traveling some hundred and eighty-six thousand 
miles a second, would traverse in a year. Before we 
get too used to talking of light years, it may be well to 
try to get a notion what a light year really is. It 
means a journey that would take an express more than 
eleven million years It means a velocity that the 
periphery of a gigantic flywheel one hundred miles iii 
diameter could not keep up with, though it made five 
hundred revolutions in a second. It means a distance 
traversed in one second that sound will not oass over 
in ten days. And this is the unit for the quantities 
that modern astronomy deals with when treating of 
the distribution of stars in space. Sometimes one 
hears a cubic light year spoken of ; that is, an imagi- 
nary cube with each side a light year long. It was 
long after men saw how to measure the distance of the 
stars before they succeeded so as to feel much confi- 
dence in the results obtained ; but now the distances 
of a few stars are known with comparative accuracy 
and certainty, many measures having been made that 
probably come within twenty or thirty per cent of the 
truth. 

The nearest star that has been found is Alpha Cen- 
tauri, with a distance of 4^ light years. Probably next 
in order is a small star, numbered 21,185 in Lalande's 
catalogue. It is about 6J^ light years off, while 61 
Cygni, the most frequently measured of any star, is 
about 7 to 73^ light years off. But let us take our near- 
est neighbor and try to see something of the isolation 
of our solar system in space. Let us try to conceive of a 
sphere of Which the sun is center, with a radius of 4 35 
light years, so placing our nearest stellar neighbor on 
its circumference — translated into the more familiar 
unit, its diameter is over fifty billion miles and its cubic 
contents nearly three hundred and fifty cubic light 
years, or seventy thousand sextillions (7 with 40 
ciphers) of cubic miles, for a cubic light year is rather 
more than two hundred sextillion cubic miles. Here 
is isolation indeed. The sun, with all its vastness, does 
not fill one two hundredthousand-trillionth (2 with 23 
ciphers) part of the sphere that has our nearest stellar 
neighbor on its surface. The gigantic volume of the 
sun in such a space is like an isolated shot containing 
but one-half of a cubic inch immersed in the whole 
water of the sea, while a little speck, less than the two- 
millionth of a cubic inch, suspended in the three hun- 
dred and seventy-three trillion gallons of the sea would 
represent the earth suspended in the sphere, the radius 
of which reaches only to the nearest star. 

Did we set the pole star at the limits of our space 
sphere, the volume of the sphere would be three 
thousand times as great ; and the sun must be thought 
of as occupying the six-thousandth part of an inch in 
the four hundred million cubic miles of sea. Were 
Vega, at a distance of ninety-six light years, on the 
boundary of our sphere, the space that reaches to our 
nearest neighbor must be increased ten thousand times 
in volume, and the earth becomes a difficult micro- 
scopic object in the vast abyss of sea. These are all 
stars whose distance has been measured with more or 
less accuracy ; but there are other objects more remote 
that have defied all attempts to measure them — in 
literal fact, they are immeasurably remote distances. 
The figures given here to show the position of the earth 
in space are wholly paltry and inadequate compared 
with the (as yet) unknown reality. Much has been 
learned and the way prepared for yetgreateradvances. 
Man has dethroned himself from the chief position in 
the universe, has seen his world cease to be the center 
round which all else revolves ; has recognized his abode 
as the tiniest imaginable speck in space ; man — 

Who sounds with a tiny plummet, who scans with a purblind eye, 
The depths of that fathomless ocean, the wastes of that limitless sky 

— yet has a longing to penetrate still farther through 
the star depths to win yet other secrets from the mys- 
teries of space. — Prof. Wm. Schooling, Knoviledge. 
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WIlIoH' Farming. 

A new industry has been established in St. Louis 
county near the little town of Allenton, thirty-six 
miles west of the city of St. Louis, on the Missouri and 
Pacific and St. Louis and San Francisco railroads, 
which, if successful, will furnish employment to thou- 
sands of unemployed laborers. The enterprise is for 
the cultivation, on a large scale, of willows suitable for 
the manufacture of willow ware. 

A description of the process through which the wil- 
low goes in its various stages of cultivation, harvesting 
and preparation for the factory, as given by the St. 
Louis Qlobe-Democrat, is interesting. The willow plant 
is obtained by cutting up live willow twigs twelve 
inches long. These are sharpened at one end and 
planted in rows by thrusting them into the ground 
to the depth of six or eight inches. As soon as the 
plants begin to sprout, the work of weeding and culti- 
vating should begin and be kept up until the crop is 
laid by, the same as in the cultivation of corn. The canes 
ripen in the fall, when the frost strips them of the leaves 
and turns the bark a glossy brown color. When ripe, 
the willows are, under favorable circumstances, from 
ten to twelve feet in length. They are then cut and 
tied in bundles like rye, carted to the hothouses, where 
they are subjected to a sweating process, which softens 
and bleaches the bark, which is then easily peeled off 
by dragging them through a little machine made for 
the purpose. Another process is that of steaming the 
willows, which is much quicker, requiring only a few 
hours, while the former requires a month, but is not 
so desirable, as the willows are discolored to some 
extent and thus rendered less valuable for fine work. 

The willow plants last about twelve years, after 
which they are grubbed up and the ground replanted. 
The plant does not attain its full growth until the 
second year, as the greatest part of its energy is spent 
the first year in making roots. 

It is estimated that under the most unfavorable cir- 
cumstances an acre of properly cultivated willows dur- 
ing the first three years will produce from 3,000 to 5,000 
pounds of peeled willows, ready for market, the price 
of which is ten cents per pound, wholesale. 

Taking the lowest estimate of the produce of one 
acre, 3,000 pounds, at the lowest market price, six cents, 
the marketable value of the product of one acre is $180. 
The cost of planting, including plants and labor, is $40 
per acre. The highest estimated cost of cutting, haul- 
ing, steaming and peeling is about $50 per acre, mak- 
ing a total expense of $90 per acre, and leaving a pro- 
fit of $90 per acre on the raw materials the first year. 



oriental Asia, a resemblance that is recognized by all 
learned men, but has never been explained. 



AMERICAN HISTORICAL EXPOSITION IN MADRID. 

A recent number of La Ilustracion Espanola y 
Americana pictures these vases, called huacos, on ac- 
count of having been found in the huaoas or Peruvian 
sepulchers. They were found in the necropolis of 
Gran Chimu. The reader will discover the strange 
resemblance which exists between the productions of 
the precolumbiaii civilization in America and that of 



A GEOMETRICAL EDUCATIONAL APPLIANCE. 

A device designed to facilitate the work of teachers 
of geometry, and which has been patented by Mr. 
Newton Z. Fulton, is represented in the accompanying 
illustration. It consists of a cubical shaped box of 
novel construction, and designed for use as a recepta- 




FTTLTON'S CUBE BOXES FOB EDUCATIONAL PURPOSES. 

cle for the various models of plane and solid geometric 
forms, such as cylinders, cones, cubes, pyramids, 
globes, squares, triangles, ellipses, parallelograms, etc. 
The top of the box proper is made to fit within its 
sides, so as to be flush with their upper edges, and it 
has a flush or non-projecting handle or pull. On the 
outer walls of three sides of the box are hinged sec- 
tions which when folded form a perfect cube of larger 
size than the box, and the sides have also other hinged 
sections which, by being movable, may be used to 
illustrate the principles of square and cube root by the 
segregate character of the aliquot parts of a square 
or cube. The hinged sections are provided with lock- 
ing devices, whereby all the parts are connected to- 
gether and not liable to be detached and lost, and an 
external handle affords convenient means of carrying 
the box. 

Further information relative to this improvement 
may be obtained of Mr. D. J. Splane, Crested Butte, 

Col. 

♦ ■ « ■ ♦ 

How to Keep Cider S«'eet. 

Pure, sweet cider, that is arrested in the process of 
fermentation before it becomes acetic acid, or even 
alcohol, and with carbonic acid gas worked out, is one 
of the most delightful beverages. The following scien- 
tific method of treating cider will preserve its sweet- 



ness : When the saccharine matters by fermentation 
are being converted into alcohol, if a bent tube be 
inserted air tight into the bung, with the other end in a 
pail of water, to allow the carbonic acid gas evolved 
to pass off without admitting any air into the barrel, a 
beverage will be obtained that is fit nectar for the gods. 
A handy way is to fill your cask nearly up to the 
wooden faucet, when the cask is rolled so the bung is 
down. Get a common rubber tube and slip it over the 
end of the plug in the faucet, with the other end in the 
pail. Then turn the plug so the cider can have 
communication with the pail. After the water ceases 
to bubble, bottle or store away. 



How Mall Clerks Assist the ITIcinory. 

The railway postal clerks have a unique method, 
says a contemporary, for learning the routes on which 
post offices are located. Take, for example, the State 
of Pennsylvania, in which there are over 5,000 offices. 
The prospective mail distributer buys a quantity of 
blank cards — about the size of the ordinary visiting 
card — and on each of these he writes the name of an 
office. On the back of the card he writes the name of 
the route by which the office is served with its mail. 
Taking in hand a package of these cards — say from 50 
to 100 — he goes over them one after another studiously, 
looking at the back each time and getting the name 
and route clearly associated in his mind. The second 
time he goes through the pack he finds that he knows 
the half of the route by reading the name of the office. 
It is a dull student who upon going over a pack of cards 
a dozen times does not know them thoroughly. The 
method is so simple and such an aid to memorizing 
that it is adopted by all railway mail clerks. By it 
clerks have been known to memorize a State like 
Pennsylvania inside of two months. 

On all large routes clerks work but half time, the 
other half being devoted to rest and study. The mail 
clerk at home, continually reminded of coming exam- 
inations, carries his cards wherever he goes, conning 
them over at every opportunity. One demonstrative 
clerk on the New York and Pittsburg R. P. O. is 
famed for having learned the State of Ohio in four 
days. As he shuffled over his cards he walked from 
garret to cellar, and vice versa, from dawn until the 
shades of twilight fell. On. the fourth day he went to 
the examiner's office and separated Ohio without an 
error. 

It is related that the wife of a postal clerk adopted 
the card method for increasing her vocabulary in 
French. On one side of the cards she wrote the French 
word and on the other the English equivalent to be 
learned. Another lady, hearing of this, used the same 
system successfully for learning mythology, placing the 
word " Mars," for instance, on one side of the card and 
"war "on the other. The method has so many advan- 
tages over the old and tedious way of learning 
from the pages of a book that it might be utilized with 
advantage by teachers in search of new methods of 
imparting instruction. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Steam Pressure Ga&e.— Henry Rau- 

ser, Charles Wieber, and Alexis Sokoloff, Moscow, Rus- 
sia. This gage consists of two communicating tubes open 
at their upper ends and partially filled with mercury or 
other suitable liquid, while a float-controlled valve of 
peculiar construction is adapted to regulate the admission 
of steam to one of the communicating tubes, whereby a 
pressure is exerted at intervals upon the surface of the 
liquid, causing the latter to rise in the other communi- 
cating tube and indicate the steam pressure on a prop- 
erly graduated scale. The parts of the gage are designed 
to be subjected to slight pressure, while the gage will be 
very reliable and sensitive in operation. 

Hydraulic Steering Apparatus.— 

Charles S. Irwin, St. Joseph, Mo. This apparatus com- 
prises two single-acting pumps mounted on the boat, and 
having inlet and discharge pipes leading to common 
openings in. opposite sides of the boat, one pump dis- 
charging on one side while the other is drawing in water 
from the opposite side, whereby the ejection as well 
as the suction will assist in the steering. The apparatus 
is designed to be of simple and durable construction and 
most effective in operation. 



Railivay Appliances. 

Safety Fender for Street Cars.— 

Henry S. Robins, Philadelphia, Pa. This device consists 
of a frame adapted for pivotal connection with the car, 
a yielding body portion having a spring connection with 
the frame, the forward portion of the body extending 
beyond the front edge of the frame, and the front edge 
of the body having a cushion, while a yielding partition 
extends across the body. The improvement is especially 
designed for cable and electric cars, and is capable of 
application to the front or the rear of the car. It is 
adapted to catch up and sustain without injury a person 
who may be standing in the track of a moving car, and 
when not in use may be folded up to occupy but little 
space. 

Safety Attachment for Street 

Cars.— Carl E. Baggesen, New York City. This is a 
fender, guard, or track cleaner, which may be folded be- 
neath the end of the car when not in use. It consists of 
a swinging operating frame, swinging from the dash- 
board, in combination with an extensible and contract- 
able carrier apron beneath the end of the car and con- 
nected with the frame. The carrier apron comprises a 
lazy-tong frame and frabric cover, with springs for ope- 
rating the frame and a spring roller to wind the fabric. 
The carrier apron is projected forward when the operat- 
ing frame is touched by a person or object on the track, 
one being thus caught and carried in front of the moving 
car. 

Railway System.— Lina Beecher, Ba- 

tavia, N. Y. This system comprises longitudinal sleep- 
ers supporting a single line of track rails, on which run 
vertical wheels journaled on the car, while Hanged hori- 
zontal wheels run upon the faces of guard rails extend- 
ing outwardly from the sleepers. The construction is de- 
signed to be very strong and inexpensive, permitting also 
of the use of rolling stock of low cost, while providing 
for the running of the cars with absolute safety. 

Fluid Pressure Brake.— Alexander 

H. Moyes, Ogden, Utah. This invention relates to the 
Westinghouse type of air brakes, providing a quick and 
positive action for applying and releasing the brakes. 
The improvement comprises an auxiliary air cylinder and 
air reservoir, through the ends of which extends a brake 
rod having pistons on its ends, a pipe connecting the 
train pipe with the outer end of the cylinder, with vari- 
ous other novel features. The arrangement is such that 
the auxiliary reservoir is always charged with air pres- 
sure to actuate the brake mechanism, to apply the brakes 
quickly as soon as air is released from the train pipe. 

Safety Hinge Switch Frog. — 

Jos'jph E. Dunlevy (care of Dr. J. M. Reynolds), Mem- 
phis, Ind. The frog switch devices proper, according 
to this invention, comprise two base sections, one at 
each side of the main rail, one being a long and the 
other a short section, the upper faces of which are in 
different horizontal planes. The construction is such 
that the main track is at all times left free from joints 
or splices at the frog, permitting trains to pass at as 
hi^h a rate of speed and with as much safety as at any 
other point on the line. The improvement also facili- 
tates the siding of trains in a safer and simpler manner 
than is now customary. 



inectianical. 

Plane Guide.— John McKnight, Fred- 

ericton, Canada. 'J'his device has jaws by which it 
may be readily attached to a plane of any size, and 
one of the jaws is an adjustable arm carrying a longi- 
tudinally and laterally adjustable guide block, by which 
the plane may be made to edge a board perfectly true 
and square, or plane the edge on any desired bevel. 
The device is very simple and cheap, and its parts may 
be cast. 

Sandpaper Wheel or Roller. — 

Frederick H. Stubbe, New York City. This invention 
comprises a cylindrical shell with a longitudinal slot, 
and two clamping bars in the heads of the shell to 
clamp the sides of the paper, the bars having at their 
ends beveled heads to be engaged by nuts screwing 
at the end of one of the bars to move the latter toward 
each other for clamping the paper. The improvement 
permits of conveniently spacing the sandpaper in 
poi*ition and drawing it tight around the shell, while 
also allowing of its ready removal when worn out. 



Electrical. 

Electrode.— Farnham M. Lyte, 60 

Tinborough Road. London, England. This invention 
relates to the carbon electrodes used in the electrolytic 
decomposition of metallic chlorides or other metallic 
haloids in a fused condition. Combined with a hollow 
carbon electrode closed at the bottom and open at the 
top is a core of metal or alloy which is fusible at the 
same or a lower temperature than the salt to be decom- 
posed, so that the core will melt, and in the fluid state 
make intimate electrical contact with the carbon of 
the electrode, but will exert no bursting strain thereon. 
The terminal of the electrode is put in electrical com- 
munication with the fusible core by a conducting rod dip- 
ping into the fusible core, but entirely free from the 
carbon. By this means the thickness of the carbon 
to be traversed may be so much reduced, and the resist- 
ance so diminished, that the current will easily traverse 
the carbon throughout its whole area, thereby enabling 
electrodes of considerable length to be used. 

Connector.— Charles Bell, Strouds- 

burg. Pa. This is a device for mechanically and elec- 
trically connecting the ends of electric light and tele- 
graph wires, etc. It consists of two longitudinally 
grooved pieces connected by a clamping screw, one of 
the pieces having holes coincident with the groove for 
receiving the angled ends of the wires, and the other 
piece having a notch for the release of euch ends. 



iniscellaneous. 

Negative and Screen Holder.— 

frames Scouler, San Francisco, Cal. A simple yet ef- 
fective invention for holding and adjusting a screen 
plate used in making half-tone photo, negatives for 
printing purposes, with reference to the sensitive plate. 
The usual rabbeted frame for holding the sensitive 
plate is provided with special wires and pins for pre- 
venting the glass sensitive plate from coming in contact 
with the wood, while on the opposite side or face at 
each corner are pivoted spring buttons, which, after the 
screen plate has been placed in position in front of 
the sensitive plate, are rotated inward, and hold the 
screen securely at each of its four corners. The screen 
can be readily adjusted at different distances from the 
plate by means of bars or rods inserted in special re- 
cesses provided therefor. The quick adjustment of 
the screen and the facility with which it is held in 
position are the chief merits of the invention. 

Air Valve.— Alfred T. Neilson, Jer- 
sey City, N. J. This is a device especially adapted for 
j use on pneumatic bicycle tires. It has a valve casing to 
screw on the nipple, the casing having conical cham- 
bers in opposite ends connected by a bore, a conical 
valve being held in the inner chamber, and having ports 
in its base, while there is a conical valve in the outer 
chamber and a screw cap to close the outer end of the 
casing. By this improvement air may be easily pumped 
into the tire, a temporary check preventing any escape 
while the pump is being disconnected, and when finally 
adjusted the valve is absolutely air tight. 

Street Sweeper.— Charles (Turney, 

Brooklyn, N. Y. This is a machine which is adjustable 
in its working parts, convenient to control, and de- 
signed to be especially reliable and effective in service. 
By its forward movement over a roadbed, when the 
brushes are in contact therewith and adjusted to re- 
volve, the dirt is first swept from the gutter toward the 
center of the road, and the windrow thus produced is 
swept upon elevator buckets and discharged into a car 
held on the machine, the car being carried upon the 
sweeper to some point for removal to be unloaded or 
dumped. 

Stamp Vending Machine.— William 

H. Kaltenbeck, Middlesborough, Ky. This is a ma- 
chine especially designed to sell postage stamps. Jtis 
not likely to get out of repair, and upon dropping in 
its slot certain coins delivers a quantity of postage 
stamps of equal value, the machine being also arranged 
to make and return change when necessary. The 
machine has a holder for a ribbon of stamps, in con- 
nection with a Coin-controlled feed mechanism for forc- 
ing the stamps through a delivery slot, a number of coii 
chutes delivering their coin on the controlling mechan- 
ism of the feed, and various other novel features. 

Repeating Air Gun.— Elmer E. Bai- 
ley, Philadelphia, Pa. This is an improvement upon 
guns whose magazine tube is traversed by a small firing 
tube or barrel through which large shot or small bul- 
lets are projected by an air jet, the air being com- 
pressed in a chamber by a reciprocating spring-actuated 
piston. The mvention covers a novel mechanism 
adapting Ihe air compression cylinder to reciprocate, to 
alternately open and close the passage into which the 
shot are delivered from the magazine, and to force the 
shot into the firing tube preliminary to their ejection by 
the air blast. The improvement is designed to lessen 
the cost and improve the efficiency of this class of guns. 

Facing Buildings.— James W. Gra- 
ham, Old Fort, N. C. For the facing of the walls of 
buildings with ashlar tiling, terra cotta, etc., this inven- 
tion provides simple and inexpensive means of secur- 
ing thin plates or tiles in place, consisting of a metal- 
holding strip having a pointer flange and a base flange, 
the latter having a number of slots to receive fastening 
nails or screws. 

Stove.— Albert W. Alger, Kansas City, 

Mo. This is a stove which is cheap to make, and de- 
signed to be very economical of fuel, while affording 
greatly increased heat radiation. It is preferabl> cylin- 
drical in shape, with a fire box at one end and a smoke 
exit at the other, its body being traversed by longitudi- 
nal and transverse heat-radiating flues, with end and 
side discharging apertures. It is adapted for nse with 
any kind of fuel, and a gasoline or coal oil burner may 
be set on the grate. 

Labeling Machine. — William H. 

Leister, Westminster, Md. A label holder or box is, ac- 
cording to this invention, arranged at the foot of an 
inclined bed on which is a paste pad, an inclined or 
curved depressible label-holding plate extending across 
the foot of the label box, while there is a curved rolling 
table behind the label holder. A very simple device is 
thus provided for nicely labeling cans, which are rolled 
over the paste pad to be coated with paste, and then over 
a bunch of labels, the upper one of whichadheres to the 
can. 

Adjustable Window Seat.— William 

Kruppenbacher, Yonkere, N. Y. This is an improvement 



in devices to facilitate the cleaning of windows on the 
outside, affording a seat adapted for ready attachment 
to or removal from a window casement, and having con- 
siderable range of lateral adjustment. The device has 
a base board with a guard railing, and laterally adjusta- 
ble wings which slide in boxes and engage the window 
casement, flexible devices retaining the wings at differ- 
ent degrees of projection. 

Waterproof Suit.— Otte Van Oos- 

trum, Portland,'Oregon. This suit is mainly made of 
waterproof goods, and ' consists of a jacket and trou- 
sers joined at the waistband in a waterproof manner, 
both garments when on having the appearance of the 
usual articles of theirclass. The sleeves have elastic inner 
cuffs, and the shoes are permanently secured to the 
trousers legs, or made separate with an elastic water- 
proof connection. 

Dumping Wagon.— George W Har- 
rington, Pullman, 111. An endless apron, journaled on 
rollers at the ends, forms the bottom of the wagon body, 
and from a hook on the bottom portion of the apron 
a chain extends, to the whilfletree, so that when the 
whiffletree is detached from the vehicle and the horse 
moves forward, the top portion of the apron, forming the 
bottom of the wagon body, will be moved backward, 
and the load will be <Uimped at the rear, where the 
apron passes around the rear roller. 

Driving Rein and Tail Holder. — 

Burdine Blake, London, Ohio. This is an attachment, 
preferably made of a single^ piece of stout leather, and 
forming part of the harness, constituting a rein holder 
and preventing the horse from getting his tail over the 
reins. It is saddle-shaped, and has a front tongue con- 
necting with the back strap, and side tongues for the 
breech strap, an aperture through which the reins are 
passed, and a curved guard surface covering the tail. 

Appliance for Spinal Complaints. 

— Philo B. Shelden, Erie, Pa. This is mainly an adjust- 
able brace or corset, with steel-stayed back pad, ad- 
justable crutches also having combined with them steel 
body bands or rests, while an abdominal pad or belt is 
held in place by suspension attachments, and bands or 
webs are adapted to pass around the legs half way be- 
tween the knees and hip joints. The improvement 
is designed to facilitate the remedying of deformities and 
curing of affections of the spine, relieving the spine of the 
weight of the upper portion of the body, and avoiding 
the use of stiff jackets and the objections found in other 
forms of spinal corsets. 

Temporary Binder.— Charles T. Ro- 
senthal, Batesville, Ark. The covers of the book are 
connected by the usual concaved back, adjacent to 
which this binding device is located, consisting of rods 
sliding in bearings attached to opposite sides of the back 
section, while straps are arranged in pairs, bo that out; 
strap of each pair is rigidly attached to the bearings and 
the other strap of each pair is attached to tin; rods and 
actuated thereby. By this means any number ()f leaves 
may be introduced and bound between the coveri^ or 
readily removed thereirom without disturbing the adja- 
cent leaves. 

Renovator. — Charles Karlson, Red 

Bank, N. J. This is a simple and convenient de\ice to 
facilitate the quick and thorough removal of dust from 
upholstered furniture and carpets on floors. It comprises 
a receiving box having an open lower end engaging with 
the fibrous material to be cleaned, an inlet valve at the 
lower side within the box, an outlet valve, and a bel- 
lows. It is designed to remove dust, previously loosened 
by beating, by exhaustion of tht; air where it is applied, 
thus drawing the dust from the material to be cleansed 
and discharging it into a receptacle or at a point exterior 
to the room. 

Bust Supporter.— Ludwig Lerdry, 

New York City. This is a waist-like garment, preferably 
made of a woven or knit fabric, and having integral front 
pockets^ to fit the form, shoulder straps, an elastic waist 
band and 8traps,''and a fastening device. 

Curling Iron.— William M. Cleeland, 

Great Falls, Montana. This is a device permitting the 
hair to be wrapped around the tube before the heat is ap- 
plied, thereby avoiding danger of burning. It has a long, 
tapering, conical tube, at one end of \vhich are pivoted 
two wire arms and a tongue adapted to lie between them, 
the wire arms clasping the hair as it is wound around the 
tubp and tongue, when a tapering heating iron with non- 
conducting handle is inserted in the tube to heat the lat- 
ter to the desired temperature. 

Potato Slicer.— Henry B. O'Connell, 
New York City. This is a simple device designed es- 
pecially to facilitate the cutting of peeled potatoes into 
such shapes as used for making " French fried potatoes.^' 
It consists of a table in which are set longitudinal and 
transverse knife blades, over which operates a plunger 
head reciprocated by a handle lever, the head having on 
its under side blocks arranged to pass into the openings 
formed by the intersecting sets of knife blades. 

Wire Hanger. — William Trewhella, 

Newbury. Victoria. A single piece of wire is bent at 
one end to form a hook adapted to be hung on a chim- 
ney crane, and at its other end it is bent to form a hook 
completed at its point by a right angular bend, for en 
gagement with the bandit; of a saucepan or other article, 
to facilitate holding the saucepan over afire any required 
height. 

Toy or Ornament.— George H, New- 
ton, Monson. Mass. This is a device in the shape of a 
bird, the body having at its lower end a pin turning in a 
support, as in the upper end of a flagstaff, and the body 
having a cross spindle carrying wings curved to form 
propeller blades. The body is made as flat as possible to 
hold the wings to the wind, whereby they may be re- 
volved. As a toy, children may rotate the body and 
wings by moving the device back and forth. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

How to Think in German. By 
Charles F. Kroeh, A.M., Professor of 
Languages in the Stevens Institute of 
Technology. Hoboken, N. J. : Pub- 
lished by the author. 
The fundamental idea is thesameas in "How to Think 
in French " by the same author. The learner associates 
with his own actions day after day, as he performs them, 
the correct German sentences that describe them. No 
English comes between him and what he wishes to say 
in German. Then he is taught to vary the sentences ac- 
cording to the genius of the language. They serve as 
patterns or formulas of speech in' which he gradually sub- 
stitutes the rest of his vocabulary. Finally he connects 
sentences together in all possible ways. All the gram- 
matical difliculties of German (the declensions, the order 
of words, the command of verb form, indirect discourse, 
etc.) are taught practically in an entirely original way, by 
which the learner gradually emancipates himself from 
his dependence on English for the expression of his 
thoughts. Especial attention is called to the chapter on 
reading for a speaking vocabulary and on learning short 
stories. As a practical book to aid in quickly acquiring 
the power of correct and fluent speaking of the German 
language, this work has no equal. Every learner should 
procure it. Professor Kroeh is one of the ablest of in- 
structors and this book is the concrete result of many 
years of active experience in his profession. 

Universal Bimetallism and an In- 
ternational Monetary Clearing 
House, together with a Record 
OF THE World's Money, Statistics 

OF GrOLD AND SiLVER, ETC. By 
Richard P. Rothwell. New York": 
The Scientific Publishing Company. 
1803. Pp. 53. Price 75 -cents. 

Coming from the editor of the leading mining journal 
of the United States, the above work is a plea for the 
continuation of silver coinage. The author believes that 
the problem with which the United States is now con- 
fronted could be solved by an international system of 
bimetallism. An immense amount of labor is indicated 
by the statisticsand data contained in the text and tables. 
One interesting feature is a chronology of the gold and 
silver industry for the last 450 years. It is not, of course, 
quite up to date, owing to recent events in British India 
and in this country, and quite possibly within the next 
few months may fail in chronicling some very important 
changes. 

British Locomotives, their History, 
Construction, and Modern De- 
velopment. By C J. Bowen Cooke. 
With numerous illustrations from 
sketches and diagrams by C. E. 
Jones and R. A. McLellan. Lon- 
don : Whittaker & Co. 1898. Pp. 
xvi, 381. Price $3. 

The Auicrican railroad engineer has become fully 
awakened to the value of several details of English lf)Co- 
motive practice. From the work inider review numerous 
illustrations, in addition to the text, exceilentiy present 
the tieid described. Jtis written, of course, entirely from 
the English standpoint. T'he chapters on the running of 
engines, touching on the duties of the crews, lubrication, 
packing and other details, giving the English practice, 
will be of special interest to our engineers. 

Missouri State Medical Directory. 
Containing a carefully prepared list 
of physicians, dentists, and druggists, 
together with colleges, hospitals, 
medical associations and societies 
throughout the State. St. Louis 
and Chicago: The Medical Fort- 
nightly Press. 1893. Pp. 119. 

Estimate Blanks for Steam and Hot 
Water Fitters. Adapted more 
particularly for dwellings and apart- 
ment houses, small jstores, and aren- 
eral low pressure work by either 
steam or hot water. New York City : 
Nason Manufacturing Co. Pp. 100. 
Price $1.50. 

This excelU^nt series of blanks, dedicated to the steam 
and hot water warming fraternity, will be found very 
useful for contractors. It consists of a series of two 
pages of a repeated blank, containing the titles of the dif- 
ferent measurements to be taken and noted and other 
particulars referring to the heating of dwellings. It is, 
without question, something which, for those engaged in 
such a business on an extensive scale, would not only 
conduce to the saving of a great deal of clerical labor but 
would also tend greatly to the accuracy of the labor with 
which such work inust be done. 

Palliser's Common Sense School 
Architecture, Illustrating the 
Practical and Economical Warm- 
ing and Ventilation and the Cor- 
rect Planning, Arrangement 
and Sanitary Construction oe^ 
School Buildings for American 
Cities, Towns and Villages. By 
Palliser, Palliser & Co., architects. 
New York : J. S. Ogilvie. Pp. 110. 
Price $1. 

In this series of illustrations of school houses, for the 
book is little more than that, we find indicated a stnmgly 
accentuated departure from the old system of plain and 
unattractive school buildings. The variety of structure 
exhibited in this volume is quite striking, and for many 
of the plans quite elaborate specifications are given. The 
elevations and perspectives are in many cases very 
artistic. There is a certain amount of text on general 
topics in the line of the work, other than specifica- 
tions. 

Das Atelier und Laboratorium des 
Photographen. By Dr. Josef 
Maria Eder, Director of the Imperial 
Institute for Photography, etc. Halle 
a. S., 'rermany : Wilhelm Knapp. 
1893. 325 engravings. Pp. 172. 

The book forms a supplementary volume to the Hand- 
buch der Photographic by the same author, and treats in 
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a very exhaustive manner on the special construction and 
arraTigeraent of photographers' studios, their dark rooms, 
washing arrangements, etc., and other furnishings and 
utensils necessary for proper worlving. Portable dark 
rooms, such as tents, wagony, developing hoods, etc., are 
also described and illustrated. A chapter on printing, 
ami finishing concludes the interesting book. 

Photographipches Taschen Lexikox. 
By Dr. Julius Sehnauss. Halle a. 8., 
(ieruianv: Wilhelm Knapp. 1893. 
Pp. 157. ^ 

This valuable pocket dictionary gives the technical 
terms used in photography in German, English, French, 
and Latin. The explanation of the terras is in German, 
is concise and correct. The vocabularium contains the 
terms in English-German, French-German, and Latin- 
German. 

The Book OF THE Fair. Chicago and 
San Francisco : Bancroft & Co. 

Those who desire to crystallize their recollections of 
the Columbian Exposition will be interested in this pub- 
lication, which, from an artistic point of view, is of a high 
order. The views are not confined to the beautiful ex- 
teriors of the buildings, nor to the classical splendor of the 
lagoons, but include the many art treasures, both sculp- 
tures and frescoes, and also many of the individual ex- 
hibits. The views are principally photographic " half 
tones '* and the letterpress is bold and clean. This work 
is published in quarto folios, there being in all 25,part8, at 
$1 each. Messrs. Rhule, I'horaas & Co., 24 Park Place, 
New York City, are agents for this section. 

An Elementary Treatise on Theo- 
retical Mechanics. By Alexan- 
der Ziwet. New York : Macinillan 
& Co. 1893. Hvo. cloth. Pp. 181, 76 
diagrams. Price $2.35. 
The present work owes its existence mainly to the 
difficulty of finding a good modern text book suited to 
the requirements of the American student. The author 
is assistant professor of mathematics in the University 
of Michigan, and his aim has been to produce a text book 
for use after the student has acquired a knowledge of 
the elements of the higher mathematics; so no attempt is 
made to treat the subject other than mathematically. 

1^^ Any of the above books may be purchased through 
this ollice. Send for new book catalogue just pub- 
lished. MuNN & Co., 361 Broadway, New York. 
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1. Elegant plate in colors showing a residence at Bridge- 

port, Conn., recently erected for Mr. Thos. C. 
Woodin, at a cost of $4,600 complete. Floor 
plans and two perspective elevations. An excel- 
lent design. Mr. Henry A. Lambert, architect, 
Bridgeport, Conn. 

2. Plate in colors showing the residence of Clarence 

M. Burch, Esq., at Philadelphia, Pa. Two per- 
spective views and floor plans. A very attract've 
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and floor plans. An excellent design. Cost $6,000 
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4 A suburban cottage erected at Glenbrook, Conn., at 
a cost of $3,5f0 complete. Floor plans, perspec- 
tive view, etc. Mr. E. H. Waterbury, Stamford, 
Conn., architect. An excellent design. 

5. Engravings and floor plans of a suburban residence 
erected for Mr. George H. Barton, at Hartford, 
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Hartford, Conn. A very attractive design. 
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Chicago. Supposed to be the largest building ever 
moved and turned around on rollers. Numerous 
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cally, a large and splendid Magazine of Architec-: 
TFRE. richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 




Order pattern letters & figures from the largest varie- 
ty, n. W. Kniffht & Son. Seneca Falls. N.Y.. drawerlll5. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton. N. Y. See adv., page 222. 

" L". S." metal polish, inriianapolia. Samples free. 

Improved iron planers. W.A. Wilson, Rochester, N.Y. 

For coal hoistmg engines. J. S. Mundy, Newark, N. J. 

Shingle machinery. Trevor Mfg. Co., Lockport, N. Y. 

Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Razorlne will sharpen your razor, or money refunded. 
15 cents mailed. Razorine Co., 2 W. 14th Street, N. Y. 

Estimates furnished for moving, raising, or shoring 
buildings. W. K. Clynes, Jersey City,N. J. Estab. 1853. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co.. I.aieht and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 

For Sale— Patent household article. Cost to make 
less than 10 cents, and will sell for $1. J. F. Ervin, Fort 
Wayne, [nd. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 30 Rodney St., Brooklyn, N. Y. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 3fU Broadway, N. Y. 

Patent Electric Vise. What is claimed, ia time saving. 
No turning cf handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N. Y. 

P. B. Shelden's improved mechanical appliances for 
spinal complaints is the best support ever introduced 
for invalids and persons that become weary by long sit- 
ting or standing without exercise, as well as for curva- 
tures, stoop shoulders, etc. Patent issued Oct. 24, 1S93. 
For sale. See page 316. P. B. Shelden.lOlSChestnut St., 
Erie, Pa. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

B^W^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Wrilten Inlurination on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientilic American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(5461) B. A. C. writes : Encircling the 

sun this morning is one of those rings which I believe 
are called sun dogs. I believe they are said to foretell a 
storm, and in fact I have noticed that storms develop 
after one of these doge appears. Will you tell me why 
this is so, and why the larger the ring the greater the 
storm ? A. Halos, coronas, and parhelia with sun dogs, 
are the various designations for the different phenomena 
of the sun's light as refracted and reflected by the vesicles 
of water as fog or incipient cloud formation, or by the 
crystals of snow in its various forms as existing in the up- 
per air. The various forms of these phenomena are sup- 
posed to be due to the varying forms of snow crystals as 
they commence forming and before clouds are manifest 
to the eye, but are generally followed immediately by 
cirrous clouds indicating an approaching storm. The 
extent and complexity of the phenomena may in a meas- 
ure indicate the intensity of the coming storm, but like 
other meteorological indications, little reliance can be 
placed upon such indications. 

(5462) W. R. S. writes : I would like to 

know the best and most durable cement that will stick to 
iron or steel ? A. Much depends upon the use that the 
cement is required for and the condition of the surface 
of iron or steel. There are but few compositions that 
will hold to polished iron or steel surfaces. Roughness 
of surface, especially if it has been treated with acid, will 
give almost any cement a sticking property. Good glue 
with a few drops of glycerine to a pint and a tablespoon 
of extract of oak bark applied quickly is an excellent 
cement for fastening leather and wood to iron. For 
many purposes the thick varnishes mixed with metallic 
oxides to a thin putty make good cements for iron. See 
"■ Cyclopedia of Receipts " for more than 600 receipts for 
various kinds of cement and for all purposes, $5 by 
mail. 

(5463) L. H. D. asks : What thickness 

should the ice be to move a frame cottage 23x27, three 
rooms on lower floor, two rooms upstairs, thoroughly 
built, braced, plastered and finished, shingle roof, chim- 
ney 28 inches by 32 inches, across a lake about one- third 
of a mile wide ? What is the cheapest way and the 'nest 



to prevent a 2 inch plank, Michigan pine tank 6 feet high 
9 feet 'liameter, from freezing in a barn 35 x 75 where 
only three cows are kept ? The tank is under the roof, on 
the east end of it, supplied by a windmill. Would sim- 
ply banking up hay around and underneath be sufficient? 
What is the best packing to use on a windmill force pump? 
Is Selden piston rod packing fiood for that purpose ? 
Ordinary cotton packing requires too much attention. 
A. The ice should be not less than 12 inches thick, with 
means provided for keeping the house moving on a large 
base or bearing upon the ice. Inclose the tank sides and 
bottom in a board box with 1 foot of space all around and 
pack the space with hay. Make a tightcover for the top 
and batten all openings at the top of the barn, near the 
tank, to prevent too much circulation of air around the 
tank in cold windy weather. Any linen packing soaked 
with clear tallow makes a good water packing. 

(5464) M. T. W. asks what the differ- 
ence is between a square foot and a foot square. A. 
There is no difference in the superficial area of the two ex- 
pressions. A square foot may be of any form of surface, 
provided it contains an area of one square foot. A foot 
square is of the same area, but must be one foot in 
length on each of its four sides, or in other words, a 
square foot is a unit of area, while a foot square is a unit 
of fixed dimensions. 

(5465) O. B. asks the best oil to use in 
a trainman's lamp, as it requires to stand unlimited shake- 
ing without going out, and not form a crust on the wick, 
or as little as possible, and also an oil that will not freeze. 
A. The best oil will not fill all the requirements of our 
correspondent, but a very good oil for lamps may be 
made from pure sweet lard oil mixed with 10 per cent of 
astral oil. 

(5466) A. P. J, says : I have some 

squashes in fine condition and would like to preserve 
them as long as possible. I am told to heat them for a 
few seconds in an oven at a high temperature, also that 
varnishing serves to keep them longer. Please state if 
either treatment is a benefit and the best way to pre- 
serve them. A. Varnish might flavor the squashes un- 
favorably unless melted paraflUne is used. Whitewash- 
ing has been used with good results. 

(5467) W. R. J, asks how phosphide of 

tin is made. How is the phosphorus kept in the tin while 
cooling down ? A. The following process is given: 
Precipitate tin by placing a bar of zinc in a solution of 
tin chloride. Remove the metallic tin and place it in a 
crucible while still moist, along with some sticks of phos- 
phorus. Expose to a gentle heat until flames no longer 
appear. The phosphide of tin remains as a crystalline 
mass at the bottom of the crucible. All operations con- 
nected with phosphorus are very dangerous. 

(5468) L. C. S. writes : I have two bar- 
rels of strong red wine vinegar; how can I change the 
color and make it a white or light vinegar without injur- 
ing it ? A. Filtering through bone black may effect your 
purpose. There is danger of impairing its flavor. Try 
on a small sample. 

(5469) W. H. B. asks : Can I magnetize 

short steel bars, suitable for telephones, at power genera- 
tor of electric street car or electric light plants? If so, 
how is it done ? A. Simply touch one end to a pole of 
the dynamo when in action. 

(5470) C. H. McD. asks if white cotton 

cloth will in any way be injurious to the plates of a stor- 
age battery, or would it be better to remove same after 
forming, or still better not to use it at all ? A. It is better 
to remove the cloth after forming. It may tend to clog 
up the cell, and will in any case soon decay. 

(5471) M. B. says : Can you give me 

a receipt for bluing gun barrels other than heating and 
pouring oil on ? Please tell how U) clean leather belts that 
have become soiled by handling ? How can I take rust 
from a polished steel surface without scratching it ? A. 
The bluing of gun barrels, with many useful points in 
regard to guns, are described in Scientific American 
Supplement, No. 830,article " Gun Wrinkles." Leather 
belts may be cleaned with Castile soap and waier or ben- 
zine, dried and softened by working in the hands. Rust 
on polished steel should be polished off with wet rouge 
on a buff stick; finish with dry rouge. 

(5472) A. M. B. asks for the proper size 

of wire to use in winding an Edison dynamo about one- 
half size of the one in Scientific American Supple- 
ment, No. 844. A. The size of wire depends on the 
voltage and amperage desired. You might use wire of 
one-half the sectional area of that specified. 

(5473) J.Gr. asks the origin ot* the center 

hoard or sliding keel as used on American yachts. Is it 
an American idea or simply an adoption ? A. The center 
board was derived from the old Dutch side board or lee 
board. The center board is an American invention, as 
far as our record goes. 

(5474) T. S H. says: It may not be 
generally known that glycerine is the best for the oil 
stone for sharpening edge tools. It does not dry into 
the stone as do other oils and harden the surface. The 
stone is easily cleaned with water. 

(5475) A. J, H. asks : 1. I have an 8 

light 16 candle power dynamo, shunt wound, which I 
wish to use as a motor for running a 9 inch by 25 inch 
foot lathe, and what I wish to know is if it is practicable 
to cut out part of the wire in field magnets and armature 
so that it will not require so much currentto operate it, as 
I shall not need quite J4 horse power ? A. We advise 
you not to alter your dynamo if its winding suits the po- 
tential of your circuit. An excess of size is a good error. 
2. What would be the best form of primary battery to 
use, how large a one should I require, and would it cost 
much to run it say 2 hours a day? A. We do not advise 
primary batteries. A simple bichromate plunge battery, 
such as described in the Scientific American Sup- 
plement, No. 792, is about the best. It will be rather 
expensive and troublesome to run. 3. I wish to make a 
small vapor engine of about 14 horse power, and should 
be pleased if you would tell me if there has ever been a 
paper published in Scientific American Supplement 
on how to make one. What I wish to know is how to 
make an electrical coil to produce the necessary spark to 
explode the charge, how it should be connected, and 



what should be the proper quantity of air and vapor for 
a charge. A. For gas engines we refer you to the follow- 
ing books: "Clerk on the Gas Engine," $2; Robin- 
son's " Gas and Petroleum Engines," $5.50, which we 
can supply by mail. A simple spark coil of five pounds 
No. 18 or 20 wire, wound on a core of soft iron wire and 
actuated by 4 or 5 cells, is enough. It is very diflicult to 
determine the design for a new engine. 

(5476) W. J. M. asks : 1. How to tell the 

positive or negative pole of a storage battery by looking 
at it. A. The positive or oxidized plates have a reddish 
brown color, the negative or reduced plates have a gray 
color. The latter correspond to the zinc plates of a 
primary battery. 2. How often does the solution require 
to be renewed? A. No time can be stated. Water has 
to be added from time to time to keep the plates covered, 
and sometimes, if the specific gravity falls, sulphuric 
acid of 1.140 (about) specific gravity is used instead of 
water as above. 3. What precautions are necessary when 
plates become buckled ? A. Introduce glass strips or 
rods to prevent the plates from touching. You may be 
able to straighten them by hand. 4. What is the life of 
storage batteries when carefully handled ? A. No limit 
can be assigned ? They may last many years. 5. Is there 
a mechanical device to indicate when a battery is BuflH- 
ciently charged ? A. The hydrometer. They should be 
charged until gas is evolved. 6. How should four such 
cells be coupled up— all positive poles together or vice 
versa ? A. The positive plate of one to the negative of 
the next, and so all through as a rule. 7. How to detect 
sulphating ? A. By the color of the positive plates. 
These show white patches if sulphated. 8. In setting up 
with fresh solution, should the solution be allowed to 
cool before the charging current is put on? A. Yes. 9. 
How often should a battery of four cells be charged 
when used heavily 10 hours a week (on an electric organ), 
and how long should the charging current be left on ? A. 
Do not let Its E. M. F. fall below 2 volts per cell. Charge 
until the solution bubbles. 10. Can you inform me how 
to solder aluminum, also what flux is used ? A. For 
working aluminum see our Supplement, No. 602, also 
Scientific American, vol. 65, No. 2, and vol. 62, No. 26. 
11. What transparent solution is used in tube pole indi- 
cators ? A. Use potassium iodide. 12. What metal are 
the thin springs in the Blake transmitter made of ? A. 
Watch spring. 13. How are the faces of the carbon but- 
tons hardened ? A. If French carbon of fine quality is 
used, hardening is unnecessary. To harden, soak in a 
hot solution of ammonium carbonate, dry, and recar- 
bonize. Repeat several times. This formula is given by 
one of our large electrical companies. You may also 
boil in sirup, wash the surface off, and recarbonize 
under charcoal dust in a tightly closed vessel. 14. How 
many volts are in an ampere ? A. None; they are sepa- 
rate and distinct units. 15. What is meant by ampere 
turns ? Does it mean one turn of a certain size of wire ? 
A. The product of amperes of current by the net num- 
ber of convolutions in one direction in the conductor. 
We recommend and can supply you with the following 
books relating especially, the subject you refer to: Rey- 
nier's "Voltaic Accumulator," price $3; Salomon's 
"Electric Light Installations and Management of Ac- 
cumulator," price $2; Niblett's "Secondary Batteries," 
price $1.50. 

Answer to E. J. P., No. 5407, contained 

an error as to distance. The answer should have been 
11-17 feet. 



TO INVENTORS. 

An experience of forty-tour years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procurinj? patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreif?n countries may be had onapplication, and persons 
contemplating the securing? of patents, either at liomeor 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for oonductinpr the business. Address 
MUNN & CO., office Scientific American. ;s61 Broad- 
way, New York. 



INDEX OF INVENTIONS 

Far Yvhich Letters Patent ot tlic> 
fliilled Slate* ivere Granted * 

October 31, 1893, 

4IND EACH BEARING THAT DATE. 

rSee noteatend of list about copies of these patentB.I 



Acid, manufacture of acetic, J. Farmer 

Adding machine, W. S. Gubel mann 

Air purifier. J. S. D»<\^e 

Air ship, navigable, C. I<\ Bill wilier* 

Alarm. See Burglar alarm. Overflow alarm- 
Antifriction composition, J. B. Cleaver 507,969, 

Ash pan and sieve, combined, I. M. Levy 

Ash shovel. W. T. Miller 

Asph alt purlfvine apparatus, A. S. Cooper 

Atomizer, F. B. Gelsler 

Atomizer, B. Stern 

Autographic register. J. C. Shoup 

Automatic elevator, J. P. Lybarger 

Awning frame, Keers & McLaughlin 

Axle washer, vehicle, A. W. Woodward 

Bag bolder, G. Hunt 

Bale ties, device for forming wire, A. S. Allen 

Ball. See Pool ball. 

Band cutter and feeder, VV. P. Burke 

Bathometer and shoal water inilicator. auto- 
matic, N. Potscbinsky 

Battery. See Galvanic battery. 

Bearing, shaft thrust, S. IngersoU 

Bed and sofa, f oldi ng, G. Zislsperger 

Bed, time alarm. E. c. Barnes, Jr 

Beheader. chicken, J. C. Denham 

Bell, bicycle, S. Goulden 

Bell hammer, rotary, S. Goulden 

Belt fastener, G. P. Kenehan 

Belt tightener. G. Lindsay 

Billiard table adjuster and leijfiler, W, D. Little.. 

Blast holes, apparatus for forming leaders in, J. 
Seitz 

Blind apparatus, window, Nisbet & McLaren 

Board. See Ironing board. 

Boiler. See Steam boiler. 

Boiler brace jaws, machine for making, C. E. 
Brown 

Boiler deaning apparatus, Horton & Fitch 

Boiler feeder, automatic. J. H.Johnson 

Boiler feeder, steam, J. Morehead 

Boiler furnace, steam, H. Sieben 

Bolting flour, meal, etc., method of and appara- 
tus for, G. VV. Combs 

Book, account, W. H. Smith 

Book finishing machine, T. S. Murphy, Jr 

Boot or shoe and making same, G. W. Young — ,. 

Boot or shoe dresser, S. A. Richards ,. 

Bottle labeling machine, C Campini 

Bottle stopper fastening and extractor, combin- 
ed, G. F. Atwood 

Bottles, stoppering wine, W.Watson 



507,895 
507.810 
50r.675 
507,619 

507,970 
507,624 

507,82ti 
507.885 
507.581 
507.603 
507.760 
507.712 
507,736 
507,868 
507,542 
507,642 

507.879 

507,590 

507.682 
507.576 
507,578 
507,792 
507,804 
507,805 
507,622 
507.625 
507,915 

507,759 
507,747 
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Boutonniere, H. W. Fishel 507,533 

Box. See Letter box. Mail box. Oil box. Tool 

box. 
Brake. See Capstan brake. Car brake. Ship's 
brake. 

Brake mechanism, D. C. McGregor 507.834 

Brazing, F. P. Crosby 507.974 

Brick machine, G. Camell 507.S48 

Brick machine, re-press, G. Carnell 507.()41> 

Brick mould sanding machine, G. Carnell 507,647 

Brick or tile mach ine, E. M. E'reese 507,798 

Brick press, rotary, F. L. H. Sims 507,638 

Bridle.G. M.Smith 507.852 

Buckle or metallic fastener, G. E. Adams 507,705 

Buckle or metallic garment supporter, G. E. 

Adams 507,704 

Bung or tenon extractor, R. Cameron 507,611 

Burglar alarm, electric, T. S. Patty 507,925 

Buttons, machine for turning pearl or other, F. 

Doellbor 507,794 

(^able grip, J. C. Dean 507.887 

Camera shutter, E. Decker 507,790 

Camera stand, J . H. G reen 507,807 

Can. See Sheet metal can. 

Cannula for tracheotomy, E. Haristein 507,813 

Capstan brake, R. H. Whitney 507.953 

Capsule filling apparatus, W. F. Young 507,870 

Car brake, electric. J. H. McEvoy 507,589 

Car brakes, compensating device for, M. J. Grier.. 507,654 

Car coupling. Black & Ligo 507,707 

Car coupling, W. B. Burns 507,781 

Car coupling, W. Faulhaber 507,896 

Car coupUng, T. Gaskins 507,799 

Car coupliag, H. K. Knox 507,821 

Car coupling, M. W. Needham 507.685 

Car coupling. T. C. O' Donnell 507,686 

Car coupling, Roehm & Schweitzer, Jr 507,932 

Car coupling, R. A. Smith 507,762 

Car coupling, F. W. Voerde 507.861 

Car coupling, S. G. Wilber 507,866 

Car door, combination swing and sliding, W. Sut- 
ton 507,853 

Car fender, G. Hipwood et al 507,655 

Car roof covering attachment, A. N. Monteer 507,627 

Car, stock, T. Bowles 507,524 

Cars, elastic supporting device for, W. Kuhl- 

mann 507,739 

Carbcn dioxide, making, E. Luhmann 507,741 

Card shuffling and dealing mechanism. W. H. 

Ranney 507,930 

Carding machine feeding device, C. F. Morrison. . 507,664 
Carrier. See Elevated carrier. 

Cartridge belt, w oven. T. C. Orndorff 507,836 

Case. See Packing case. Type case. 

Cash drawer and manual recorder, C. E. Putnam. 507,592 

Cash register, F. H. Seymour 507,936 

Cattle dehorner, V. B. Brown pf al 507,967 

Cell cases, nrocess of and machine for making, H. 

F.Smith 507,761 

Cement, non-conducting and waterproof, N. D. 

Menugal 507,662 

Centrifugal screen, S. M. Hoyt 507,815 

Chair, W. S. O'Brien 507,921 

Check perforator, Connell & Patterson 507,674 

Checks or the like, form for bank, W. E. Selleck.. 507,850 

Cheese compounds, preparing, O. N. fi'erry 507,897 

Chuck, J. Hartness 507,904 

Chuck, G. H. Sellers 507,598 

Churn, E. Banner 5 !7,788 

Ch urn, M. V. Elsbree 507,677 

Churn dasher, J. B. Gibbs 507,612 

Cigar press, E. T. Zellner 507,607 

Cigarette machine. A. L. Munson 507,631 

Cigarette packine device, C W. Van Vieet 507,696 

Circuit and appliance, test and signal, T. Spencer 507,565 
Clamp. See Elevator rope clamp. Girder clamp. 

Railway frog clam p. 
Clasp. See Corset clasp. Garment supporter 

clasp. 
Cleaner. See Tube cleaner. 

('lock, electric alarm, C. F. VVyman 507,959 

Clothes line attachment, L. Oppenheimer 507,835 

Clothes line fastener, G. J. Reed 507,593 

Clothes pin, G. W. Jones 507,818 

Coffln protector, D. D. Smacker 507,763 

('Gin holding and delivering device. E. Berrini 507,876 

Commode, C. Kelley 507,820 

Commode, portable. F. (\ Prindle 507,841 

Compensator for signal or other wires, W. Saun- 

ijgj-g 5Qy 59(5 

Cooking utensil, F. B. Montanus 507^828 

Corset clasp, H. F. Hambruch 507,679 

Cotton, apparatus for handling seed, Bachman & 

Clark 507,773 

Counter shaping and cutting machine. Helms & 

Reinriers 507.814 

Coupling. See Car coupling. Plow coupling. 
Thill coupling. 

Cuff bolder, J. V. Smith 507.940 

Cultivator, J. Macphail 507,552 

(Jutter. See Band cutter. Stalk cutter. 

Cyanides, making, D. J. Play fair 507,753 

Deodorizing and disinfecting apparatus, Kato, Jr., 

& Carman 507,656 

Display rack, adjustable, R. A. Lindner , . 507,740 

Door check, T. S. Diblin 507,889 

Door check, G. Hoff meier 507,618 

Door, combined screen and weather, E. Mitchell.. 507,827 

Douche, nasal, B. Stem 507,567 

Draught equalizer, M. McDunn 507.632 

Draught equalizer, M. L. Ransom 507,559 

Drier. See Fruit drier. 
Drill. See Ratchet drill. 

Drilling machine, portable, C. H. Peck 507,752 

Electric circuit testing and switching device, M. 

Robinson 507,691 

Electric controller, series multiple, A. P. Knight. 507,547 

Electric heater, W. Snee 507,9*1 

Electric motor, Kelly & Chesney 507,658 

Electric motors, system for operating, E. C. Mor- 
gan 507,629 

Electrical transformer, W. P. Carstarphen, Jr — 507,526 
Electroliers, combined switch and cut-out for, J. 

Goldbind et nl 507,803 

Electrolytic apparatus, T. Crauey 507,886 

Elevated carrier, E. H. Underbill 507,767 

Elevator. See Automatic elevator. Water ele- 
vator. 

Elevator. F. E. Herdman 507.617 

Elevator, R. W. Parraenter 507,837 

Elevator rope clamp, C. K. Decherd 507.888 

En^ gate, wagon, J. A. Isaacson 507,620 

Engine. See Rotary engine. Rotary steam en- 
gine. 

Bngravintr machine, C. C. Bruckner 507,610 

Extractor. See Bung or tenon extractor. 

P'eediiie device, automatic, L. Johnstone 507,910 

Fence, C. H. Van Wagoner 507,697 

Fence gate, wire. J. M. Bolton 507,779 

Fence posts, poles, etc., attachment holder de- 
vice for, E. S. Bradford 507,966 

Fence, wire, J. M. Shamp 507,599 

Fender. See Car fender. 

Fertilizer distributer, F. W. Ohiingor 507.923 

Fi fth wheel, H. Snowman 507,602 

File fastening, H. Goldman 507,899 

Filter, liquid, J. Ellis 507,893 

Fishway, J. W. Fryling 507,535 

Flue scraper, W. J. Hamel 507,812 

Fly trap, J. S. Morton 507,630 

Forging and shaping- small articles of metal, ap- 
paratus for. J. J. B. E. Genez 507,800 

Forging apparatus, hammer, J. Dyson, Jr 507,892 

Fortune-telling machine, electric coin-controlled, 

A. Waldman 507,768 

Fountain. See Tjuminoua fountain. 

Frog, double-incline wrecking, P. T. Mooney 507,829 

Fruit drier, M. J. Richmond 507,846 

Fuel economizer, Tj. J. Hirt 507,906 

Furnace. See Boiler furnace. 

Galvanic battery, J. A. S. Gregg 507,708 

Garment supporter, G. E. Adams 507,871 

Garment supporter. C. J. Daniels 507,787 

Garment supporter clasp, G. N. Buck 507,646 

Gas cocks, time mechanism for operating, G. B. 

Snow 507,564 

Gas generator, J. De Neal 507,975 

Gas mixer, C. H. Page. Jr 507,748 

Gate. See End gate. Fence gate. 

Gate, A. Neutascher 507,717 

Gearing. A. J. Hoyt 507,681 

Gearing, differential, J. Thomson 507,695 

Generator. See Gas generator. Steam gene- 
rator. 

Girder clamp and hanger, C. MacTaggart 507,743 

Glass, machine for ornamenting bed plates for 

casting sheet. E. VVaRh, Jr 507,572 

Glassware grinding machine. A. R. Wilson 507,701 

(i love fastener, E J. Kraetzer 507,623 

Glove fastening, C. A. Pfenning 507,927, 507,928 

Governor, gas engine. H. J. Hartig 507,584 

Grain scourer, A . Hancock 507,903 

Grate, Warner & Galbraith 507.949 

Grinder, knife, S. C. Rogers 507,634 

Grinding and crushing mill, R. Steinbach 507,943 

Gun. breech-loading, C. S. Lott 507,823 

Harrow. T. F. Emans 507,894 

Harvesting machine bundle carrier, B. G. Wat- 

rous 507,604 

Heater. See Electric heater. Water heater. 

Heating appararu>», gas, J. W. Weeks 507,699 

Heels with nails, machine for loading, E. Wood- 
ward 507.772 

Hinge setting machine, A. Lee 507.91^ 

Hoist, tilting. W. Thornburgh 507,766 

Hollow ware articles, manufacturing. West & 

Whipple ^.. 507.700 



Hook. See WhifQetree hook. 

Hoop dressing machine. Murray & Robbins 507,920 

Hop carriage, Cahill & Dickinson 507,881 

Horseshoe. J. B. Burr 507.525 

Horseshoe, CD. Shepherd 507.637 

Hose pliers, P. W. Allen 507,872 

House. See Portable bouse. 

Hydrant, water main, P. Eley 507,651 

Illuminating or heating, manufacture of inflam- 
mable aeriform substances for, F. D. Moses . . . 507,663 

Insecticide-applying device, M. A. Hawley 507,615 

Insulating compound, .T. J. Fanning 507,678 

Ironing board. E. F. Ring 507,847 

Jacquard cards from patterns, apparatus for read- 
ing and punching, F. Wilkinson 507,954 

Joint. See Kail joint. Railway fish joint. 
Kitchen and grocery cabinet, combined air valve. 

A.N. Rooks 507,9a3 

Knife. See Moulding knife. Veneer cutting 

knife. 
Knitted garment and manufacturing same, J. 

Holmes 507,907 

Knitting machine, circular, J. A. Ricard 507,560 

Knitting machine thread carrier, W. & R. Pringle 507,929 

Ladder. G. R. Congdon 507,784 

Lamp. P. Robertson 507,754 

Lamp burner, J. J. Donovan 507,795 

Lamp chimneys, notching, W. E. Mayo 507,626 

Lamp, electric arc. W. B. Luce 507.916 

Lamp, electric arc, H. Wilbrant 507,867 

Lamp, incandescent electric, W. E. Nickerson, 

507,554 to 507,558 

Lamp shade and holder, electric, A. S. Marten 507.714 

Lantern, C. Bergener 507,706 

Lantern, J. T. & J. Paul 507,838 

Lanterns, manufacture of bull's-eye, Seamon & 

Wilson 507,849 

Lasting machine, F. D.Butricks 507.782 

Lasting machine, N. Lombard 507,550, 507.551 

Latch for dumping car doors, J.M.Phillips 507,721 

Lath, S. Toney 507.859 

Leg straightening device, H. Bayer 507.775 

Letter box. E. Wol f 507,956 

Lever, reverse, J. T Mundy 507,831 

Lock. See Till lock. 

Locomotives, machine for grinding links and link 

blocks for valve motions of, H. (!. Smith 507,639 

Loom Jacquard mechanism, O. W. Schaum 507,635 

Loom Jacquard mechanism, J. Zimermann 507,575 

Luminous fountain, P. E. Singer 507,600 

Magnet frame for dynamo-electric machines, 

laminated field, A. L. Riker 507,690 

Magnets, magnetic frame for field, A. L. Riker.... 507.089 

Mail box, A.Krastin 507,660 

Malting, F. B. Giesler 507,580 

Malting apparatus, F. B. Giesler 507,613 

Malting drum, F. B. Giesler 507.536 

Malting, pneumatic, Q. Knoche 507,659 

Mat. See Wire mat. 

Match splint coiling machine, G. Rehfuss et al 507,843 

Melegraph or music recording attachment for 

pianos, G. P DePilchau 507,840 

Menthol cone, T. D. Vint 507.860 

Me*^al wheel and making same. H. L. Jacobs 507,908 

Milk cooling apparatus, S. M. Heulings 507,730 

Mill. See Grinding and crushing mill. 
Mine galleries, tunnels, etc., apparatus for bor- 
ing, F. Dunschede 507,891 

Mining apparatus, E. F. Peck 507,926 

Mitering machine, adjustable, J. Luscher 507,742 

Molasses gate, W. H. Clemes 507,527 

Moulding knife, A. Hokanson 507,540 

Moulding machine, G. C. Avery 507,577 

Mortising machine, A. S. Wagner 507,571 

Motor. See Electric motor. 

Motor, Walker & Bedford .507.769 

Mower, lawn, L. C.Clark 507,579 

Mower, lawn. G. W. Jennings 507,543 

Mowing machine, 3. Beerraaker 507,962 

Musicleaf turner, F. M. Hurley 507,816 

Nut tapping machine, E. T. Gilbert 507,802 

Nut tapping machine, screw, F. S. Cook 507.972 

Nut wrench, T. C. Lippitt 507,587 

Oil box, self-regulating, O. P. Jervis 507,7.34 

Oil solvent. E. E. Ling 507,586 

Opera glass holder. P.N. Staff 507,566 

Ophthalmoscope. A. W.O. Roth 507,934 

Overflow, alarm, W. E. Vail 507,570 

Packing case, D. F. Griffiths 507,808 

Padlock, D. &L Waine 507,918 

Paint and cement, Are and waterproof, C. M. 

Moore 507,745 

Pan. See Ash pan. 

Paper, apparatus for producing marks upon, G. 

P. Barnes 507,608 

Paper box machine, S. El. Robinson 507,931 

Paper boxes, machine for covering, M. F. Wilson 507,605 
Paper cutting machine back gauge, Bogart & 

Nesmith 507,963 

Papermaking and calendering machines, doctor 

for, R. O.Moorhouse 507.746 

Papermaking machine, G. P. Barn es 507,643 

Papermaking machine, E. R. Marshall 507,744 



Paper tubes, machine for making, R. Spengler 507,764 

Pattern machine, differential, R. Cairns 507,783 

Pavement, W. Lake 507,683 

Piano, electrically operated, L. J. Zimmerman 507,703 

Piano or organ attachment, J. W. Carter 507,883 

Picket barbing machine, N. A. Paine 507,687 

Picture exhibitor, R. K. Doe 507,529 

Pictures, aoparatus for automatically displaying, 

Cook'& ^arr 507,786 

Pin. See Clothes pin. 

Pipe. See Sheet metal pipe. Tobacco pipe. 
Pipes, electrically operated machine for mould- 
ing clay or cement, R. Boeklen 507,671 

Pipes, roof collar clamp for vent, Berger & New- 
man 507,777 

Planter, seed, F. w. Ohlinger 507,924 

Plaster, etc., composition for, B. D. Stafford 507,942 

Plow, W. A. Keahey 507,819 

Plow, Symmank & Matthijez 507,851 

Plow coupling, J. Johnson 507,909 

Plow, ditching, J. J. Larimer 507,913 

Plow, hill. J. P. Grieve 507,614 

Plow, side hill. Stone & Ream 507.693 

Plow, turning shovel, J. A. Urquhart 507,668 

Pool ball, G. H. Burt 507,880 

Pool table rack and tally, G. F. Goss 507,900 

Portable house, C. F. Hodsdon 507,680 

Power converting machine, H. R. Gratiot,. 507,583 

Power, system of electrical transmission of, C. J. 

VanDepoele 507,945 

Preserving apparatus, fruit, H. [. Blits 507,778 

Press. See Brick press. Cigar press. 

Printing machine, W. Scott 507,758 

Protective system, electro, F. G. Storey et al 507,569 

Puller. See Stump puller. 

Pulleys, making mine, C. C. Steck 507.723 

Pump, W. E. Good 507,537, 507,582 

Pump, J. J. Hahn 507,811 

Pump drain valve attachment, O. E. Beardsley... 507,961 

Pump, portable electric, C. J. Van Depoele 507,946 

Punch, C. B. Brooks 507,672 

Punch, hydrauHc, F. H. Stillman 507,666 

Puzzle, G. H. Taylor 507,667 

Pyroxyline solution, L. Paget 507,749 

Pyroxyline solvent and its compounds, Borg- 

meyer & Paget 507,964 

Quilting machine, L. Schultz 507,757 

Rack. See Display rack. Pool table rack. 

Rail fastening, L. A. Miller 507,824 

Rail joint, M. J. Pechin 507,751 

Railway brake slack adjuster, H. Hinckley 507,905 

Railway conductor, conduit, J. W.Grantland 507,806 

Railway fish joint, W. Sandford et at 507.595 

Railway froe clamp, F. C. Weir 507,863 

Railway supply system, electric, G. T. Woods 507,606 

Railway support or substructure, J. M. Price 507,688 

Railway switch, J. &\ Hendrikson 507,616 

Railway switch, frogless automatic, J. H. Baze- 

more 507,874 

Railway trains, device for automatically stop- 
ping, J. H. Fox 507,976 

Railway trolley, electric, G. A. Huben 507,733 

Ratchet drill, C. T. Burr 507,968 

Reaper or mower, A. Chambers 507,884 

Recorder. See Sales recorder. Time recorder. 

Refrigerating apparatus, C. C. Gerlach 507,729 

Refuse from scows, apparatus for discharging, C. 

GuUmann 507,902 

Register. See Autographic register. Cash reg- 

Rein holder, F. E Lathrop 507,684 

Retort iids. pressure device for, F. V. Matton 507,917 

Roasting apparatus for co floe, cocoa, etc., Grove 

& Lil ienf eld ... 507.538 

Roof, W. R. Kinnear 507,545 

Roof snow guard and breaker, Berger & Rock . . . 507,776 

Rotary engine, O. E. Morse 507,830 

Rotary engine, pump, and blower, A. F. G. 

Brown 507,780 

Rotary steam engine, C. Kettron 507,738 

Safe, distiller's. Mutter & Dawson 507,832 

Sales recorder and cash drawer, manual, B. O. 

Wood 507.958 

Salt or pepper holder, E. A. Parker 507,720 

Sash cord guide, C. Wolcott 507,640 

Saw set, J . P. Beck 507,523 

Scourer. See Grain scourer. 

Screen. See Centrifugal screen. Window 

screen 

Screw, wood, H. W. Morgan 507,919 

Seeding mchine, F. H. Ferris 507,796 

Sewing machine, F. f>oiicet 507,530 

Sewing machine. L. L. Milter 507,825 

Sewing machine feed, J. N. Kelly 507,737 



Sewing machine feed adjusting device, P. L. Cox 507,786 
Sewing machine for making straw bottle covers, 

K. Giese 507,898 

Sewing machine needle, G. W. Lascell 507,548 

Sewing machine needle-threading attachment, G. 

B. Windsor 507,955 

Sewing machine, shoe, E. P. & H. H. Arnold 507,873 

Sewing machine shuttle, J. H. Way 507,698 

Shaking, bolting, or sifting machine, O. Schnelle. 507,756 

Sheet metal can, E. Barrath 507,960 

Sheet metal pipe. C. S. Hamlin 507,709 

Ship's brake, F. Tobias 507,856 

Shoe tip, G. W. Dixon 507,793 

Shovel. See Ash shovel. 

Signal apparatus, electric, Xiezopolski & Bode 507,869 

Signal device, electric train and switch, G. E. 

Miller 507,918 

Soltiur and making same, aluminum, M. H. Lan- 

con 507.822 

Stair cover or mat, J. W.Zimmerman 507,725 

Stalk cutter, J. A. Duckworth 507,676 

Stav, dress, M. M. Beeman 507,875 

Steam boiler, K. Joy 507,735 

Steam generator and superheater, J. Bonicard ... 507,644 

Steam generator furnace, C. E. Stockford 507,692 

Steering gear, electrical, C. W. Ayton 507,522 

Stone, artificial, C. George 507,801 

Stone, building, E. Smith 507,562 

Stove, A. B. Shaw 507,937 

Stove, gas, J. B. Foley 507,652 

Stovepipe thimble, Keach & Nelson 507,6,57 

Street sweeper. Moody & Smith 507,628 

Street sweeper, C. Z. O'Neill 507,719 

Stump puller, S. C. Rupe 507,935 

Sulky, M. Payne 507,839 

Switch. See Railway switch. Trolley wire 
switch. 

Switch stand, M. G. Prutzman 507,842 

Syringe, E.G. Wetherbee 507,573 

Table. See Billiard table. 

Tack, carpet, E. F. Hopkins 507,541 

Tack, carpet, E. L. Sibley 507,722 

Teaching penmanship, device for, C. R. Wells 507,950 

Telegraphy, machine, P. B. Deiany 507,791 

Telephone, S. D. Field 507,728 

Telephone circuit, J. S. Stone 507,568 

Telephone transmitter, J. H. Mason 507,715 

Telephone transmitter circuit and apparatus, J. 

S. Stone 507,694 

Thermometer, F. S. Tomey 507,857 

Thill coupling, P. Stalker 507,765 

Thrashing machine, J. N. Wilson 507,771 

Thread guide, G. Singleton 507.561 

Till lock, E. O. Wood. 507,957 

Timepiece hands, tool for removing, C. G. Ingalls 507,817 

Time recorder, automatic, I. N. Lewis 507.585 

Tobacco frame Ford & Westerfleld 507,797 

Tobacco pipe, A. Werner 507.951 

Tongs, I. W. Cox 507,973 

Tongue support, grain binder, S. Potts 507,591 

Tool box, W. J. Simpson 507,939 

Towel supporter, A. J. McGinnis 507,833 

Toy, J. M. Jones 507,911 

Toy, E. P. Shetter 507,851 

Trace attachment, L. Boyd 507,645 

Trap. See Flytrap. 

Tray, jewelry, E. Wertheimer 507,864 

Trolley wheel guard, Akarman & Le Noir 507,641 

Trolley wire ice scraper, W. Heston 507,539 

Trolley wire switch, G. A. Huben 507,732 

Truck, car, J. Taylor 507,855 

Tube cleaner, W. F. Bradbury . 507,965 

Tubing, flexible metallic, W. H. K. Bowley 507,877 

Turning machine, spiral, F. O. Holmstrom 507,619 

Type case. T. D. Oakley 507,718 

Typewriting machine, A. Densmore 507,726, 507,727 

Typewriting machine, J. A. Tnomey 507,858 

Umbrella, folding. Grove & Lillard 507,809 

Umbrella, folding, J. K. Loree 507,588 

Valve, air. G. M. Davis 507.650 

Valve, air. Way & Waters 507,770 

Valve, beer tank, A. Schneider . . .. 507,636 

Valve for air and liquids, combined, J. T. Lang- 
ford 507,661 

Valve for gas or air compressors, J. E. GriBt 507,901 

Valve gear, G. P. Schneider 507,597 

Valve spindle, F. C. Rockwell 507,594 

Vehicle running gear, G. S. Wixson 507,702 

Vehicle, two-wheeled, B. A. Davis 507.789 

. Velocipede chain gear, cover or case for, C. W. 

Bluemel etal 507,670 

Veneer cutting knife, H. J. Mark 507,713 

Vessels, apparatus for lessening the rolling of, J. 

I. I'hornycrof t 507.944 

Vitreous substances for making metallic connec- 
tions thereto, treating, Doulton & Slater 507,890 

Wagon running gear, W. H. Smith 507,563 

Washer. See Axle washer. 

Washing machine, J. Farlow 507,532 

Washing machine, P. G. Kirsch 507,546 

Washing machine, W. S. Laney 507,711 

Watch balance spring and collet, combined, J. 

Logan 507.549 

Watch demagnetizing device, F. M. La Boiteaux. 507.912 

Water elevator, W. H. H. Campbell 507,882 

Water heater, F. E. Peck 507,633 

Water purifying apparatus, P. Ball 507,774 

Watering live stock, apparatus for, O. H. Flagg.. 507,534 

Weather strip, J. C. Ohaver 507,922 

Weigher, rotating grain, D. Drawbaugh .? 507,531 

Weigher, rotating grain, J. R. Johns 507,544 

Wheel. See Fifth wheel. Metal wheel. 

WhifQetree hook, McBean & McBurnett 507,665 

Winding textiles, machine for, G. S. Currie 507,528 

Window, P. E. Glafcke 507,653 

Window screen, J. Rich 506,844 

Window screen, C. W. Rodecker 507,755 

Window screen, C. E. Schofield 507,848 

Windows, means for the prevention of condensa- 
tion on, F. Home 507,731 

Wire fabric, C. O. White 5(i7,865 

Wire mat. CO. White.., 507,952 

Wire netting, method of and apparatus for man- 
ufacturing rectangular meshed, Pearson & 

Penn 507 750 

Wire, sheave for bunching, C. W. Vaughn 507)947 

Wrench. See nut wrench. 
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ORDINARY RATEf^. 

Inside I'ajfe. eiich insei'tion - - 75 cciitft a line 
linck I'age. each insei'tion ... - $1.00 a line 

(13^ For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 





Seneca Falls Mfg. Co. 695 Water St., Seneca Falls, N.Y, 



IMPROVED 
ENGINE 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co. "i^l^St^l''l¥{U%\r^ 
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DESIGNS 




•AIR COMPRESSORS, 
ROCK DRILLS, 

COAL CUTTERS 

Stone ChaimelingMacMnesi 

THE IHCEKSOLL-SCUGCMMT DRILL CO. 

HAVEMEYER EUIIDING.' 
26C0BILANDTST.'' 

NewYopk. 



IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 




I0E-HOU8E AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. E'our 
engravings. Contained in Scientific American Sup- 
plement, No. .■>!>. Price 10 cents. To be had at this 
oflRce and from all newsdealers. 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Drill Chucks, Little Giant / 

Drill Chucks 

'Ql 1 1 "^ ^^~*^. . Improved. 

*7^l 4^3^^v Oneida Drill 
'^^ '' Jj^aWi^^ Chucks, Cut- i 
^^BH^a t i n g - o 11^ 
liillilllidS^Hffl^B/ Chucks, Scroll 
gJ\ I ^J^gfflKJ^^^ <!!ombination 
*"''-^TOffP' Lathe ('hucks. Geared 

Comb nation I athe CI icks Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Wewicott (lliuck Co., Oucida, A. V., II. S. A. 
Ask, for catnlnque i^i. Enqhsli, French, Spanish, or (Tfrritan. 

First Prize at Columbian exposition, 1893. 
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AIR COMPRESSORS&f 

GENERAL MACHINERY roRg 

MlNINcTuNNELIN&,^"''*"'*^rii 
RAND DRILLCo 23 Park Place NEwvoRKmi' 



DESIGNS. 

Bedstead, W. T. Mersereau 22,864 

Boaom protector, M. Bendl 23,857 

Charm, watch, J. Jenkins 22,8f)2 

Knife handle, Greenleaf & Crosby, Jr 22,860 

Pen racli, W. J. Gilmore 22,861 

Spoon, E. N. Denison 22,869 

Toy, wheeled, C. A. Bailey 22,863 

Trimming, J . Jacobson 22,868 

Valve casing, J. H. Pierce 22,866 



TRADE MARKS. 

Ale, extrccts formaking ginger, H. W. Weeks 23,765 

Anodyne and antifebrile preparations, G. F. Har- 
vey Company 23,772 

Antiseptics, J. D. D. De Holmfeld 23,773 

Beef and pork products, including lard and tallow, 

Fairbank Canning Company 23,771 

Beer, aie, porter, and stout, Goebel Brewing Com- 
pany 23.762 

Carbons for electrical purposes, H. Reisinger 23,777 

Coffee, hygienic, Arcand Brothers 23,768 

Corsets, Fellheimer & Lindauer 23,755 

Denims, blue, Massachusetts Cotton Mills 23,752 

Flour, wheat. Northwestern Consolidated Milling 

Company 23,769 

Grapes and grape vines, J . S. McKinley 23.760 

Hose supporters, Higley & Tooker 23,756 

Magazines, M. N. Forney 23,759 

Medical compounds forthe treatment ol nervous 

diseases. Empire Cure Company 23,774 

Oatmeal and similar oat foods, H— O (Hornby's 

Oatmeal) Company 23,770 

Oils for mechanical and for food purposes, cotton 

seed, American Cotton Oil Company 23,776 

Overcoats, Byck Brothers 23,753, 23,754 

Paper and envelopes, writing, G. B. Hurd & Com- 
pany 23,758 

Remedy for corns, warts, bunions, and callouses, 

F. M. Criswe 11 23,775 

Sheathing, packing, or filling paper, builders', S. 

Cahot 23,778 

Shoes for men and women. Ziegler Brothers 28.757 

Sirup, maple, Bliss Sirup Refining Company 23.767 

Sirups and carbonated and effervescing beverages, 

flavoring, W. Guilford 23,766 

Whisky, Gooderham & Worts 23,764 

Whisky, J. F. McDonald & Company 23,763 

Wines, unfermented, C. H. Howe & Company 23,761 



A printi'd copi- of the specification and drawing of 
any patent in the foregoing list, or any patent In print 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

('niiadinii parent n may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, atacost of f40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
¥ ork. Other f oreifoi patenta may ^bo be obtained. 



INVENTORS, ATTENTION! 

We want meritorious Household Utensils and patent- 
ed novelties to introduce. Inventors are invited to 
correspond with us. 

W. H. KERMAN & CO., NAPOLEON, OHIO. 

GATES .ROCK & ORE^REAKER 

Capacity up to 200 tons per boar. 

Has produced more ballast, road 
metal, and broken more ore thaa 
all other Brea^e s combined. 

Builders of High Grade Mining 

Machinery, Send for Catalogues. 

GATES IRON WORKS, 

50 C So. Clintini St.. iUiicago 

136 C, Liberty Street, New York, 

237 C, hranklin St.. Boston. Mass 





BARNES* 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Aduantages: 

The speed can be instantlj' changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
derful economy in time and great saving in drill 
breakage. Send for catalogue, 

W. F. &JNO. BARNES CO., 
Iflft!) Kuby St., - Kockford, 111, 



VANDUZENMrPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid, 
Always In Order, never Clogs nor 
freezes. Every Fnmp Guaranteed. 

lo sxze:s. 

200 io 12000 Gallons per Hour. 
Cos< $7 <o $75 each. Address 

THEVANDUZEN&TIFTGO., 

~ to lOS E. Second St., Cincinniti, 0. 



SCIENTIFIC AMERICAN SUPPLE- 

MEN'l'. Any desired back number of the Scientific 
American Supplement can be had at this office foi 
10 cents. Also to be had of newsdealers in all parts ol 
rhe country. 
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Founded h y Mathew Carey, 1785. 

HENRY CARE~Y~BAIRD ic CO. 

InduNtrial PublUhers. BookNellers, and Importers, 

SI Wnlnut St.. I'liilndelpliia, I'a.. U. 8. A. 

I^^Ournewand Revised Catalogue of Practical and 
Scientific Books. 88 pages. 8vo, and our other Catalogues 
and Circulars, the whole coverini: every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



Is a monthly paper in which the Proceedings of the re- 
cent Aeronautical Corigress held in Chicago will be pub- 
lished. The latest accessible notes, news and informa- 
tion about aeronautical engineering will be given each 
month with reports of experiments, investigations and 
illustrations of new inventions, with original contribu- 
tions and articles written expressly for its pages, selected 
matter from foreij^n and domestic sources and editorial 
comments thereon. It will, in short, be a small paper 
devoted exclusively to the fascinating subject of aero- 
station, the interest in which is increasing so raindly. 
It is published monthly by M. X.FORNEY, at 47 Cedar 
St., New York. Subscription $1.00 per year, single copies 
10 cents. 



MILLER & VAN WINKLE ' 

STEEL WmE AND STEEL SPRINGS 

TEMPaKDCOHPRESMMtrtHSIONSPRIHGS*:^ 5S 
i A SPECIALTY. i 

' rmmfmmMmLr A 



OFFICE 8.W0RKS18TO24BRIDGEST. BROOKLYN, NY. 



MINISTRY OF PUBLIC V\ OUKS, 

Cairo, Egypt. 

The Egyptian Government puts up to adjudication 
the construction and. working of a tramway line of nar- 
row gauge from Mansourah to Menzaleh ;::id Matarieh, 
with its branch lines, on the conditions of the act of 
concession and the specification, copies c£ which will be 
forwarded to those who apply for them by letter ad- 
dressed to the Minister of l*ublic Works, Cairo, Eeypt. 

Otters will be received at this Ministry up to noon on 
the 1st February, 1894. 

Persons tendering should indicate the width of the 
line, and all other dispositions relative to the type of 
permanent way and rolling stock, and the term for 
which they require the concession. This term may not 
exceed forty years. 

The Egyptian Government reserves to itself the right 
of selecting and accepting whichever offer it prefers, or 
of rejecting any offer, however advantageous it. may 
appear to be. 



WELL DRILLING MACHINERY, 

MANUFACTURED BY 

WILLIAMS BROTHERS, 

ITHACA, N. v., 

Mounted and on Sills, for 
deep or shallow wells, 
with steam or horse 
power- 
Send for 
f Catalogue. 

ADDBESS 

Williams Broliiers 

ITHACA, N. Y. 





A..i;eEa.D.HFD.a.L 



U/AklTCn— A manufacturer of Briglit Cold-Rolled 
fWHH I LU Steel wishes to correspond with parties 
owning or controlling patented novelties which could 
be manufactured out of this material. 

Address J . <J., Box 773, New York. 



Oil Well Supply Co. 

91 & 93 WATER STREET, 

PITTSBURG. PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, etc. Illustrated 
catalogue, price lists, and dis- 
count sheets on request. 





lp|.ANSJ,.i«^SPECIALTY. 



?ii'^.Ed{SL 



Ns 217 E. Main St. LouisviCle Ky.I 



VELOCITY OP ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific AMERICAN on the question of the speed of ice 
boats, demonstrating hovF and why it is that these craft 
sail faster tlian the wind which propels them. Illustrated 
with 10 exphmatory diagrams. Contained in scientific 
AMERICAN Supplement, No. ^14. Price 10 cents. 
To be had at this oftire and from all newsdealers. 



THETRIPL'E ACTING 




f^ ' Wm . BARAGWANATH & SON 

;>^ +6 W. DIVISION ST 

SEND FOR CIRCULAR. CHICASO. 



Parsons Horological Institute. 

learn the Watch Trade 

'^^^) Engraving and Jewelry Work. 

PARSONS, IDE & CO tW Circular free. 

302 Bradley Ave., PEORIA, ILL. 




lERICANWATCI 



I 81 50 will now buy a reliable AMERI- 1 
J CAN WATCil in strtinsGOLD PLATED ( 
tProijfCase. '^"iU nut v^ry an 
inSOdaTs; Is a,s dura^hle as aaj watch B 
made. FULLY GIjARANTEED. (Pub- f 
. lishersof this paper will tell you we are rclia- 
H ble.) It, has AMERICAN patent leyer MOVEMENT, 
ll Patent Eseapeiut'nt and Regulator, Lantern Pinion, 
1) "240 beatB to minute; No key required to wind and 
weisht4o4.;eiact!y likecut; Post-paid for 31.50, 
■r J4.IM), 12 for Jl&.W. by express. Mention paper 
.we will include Land.^oine gold plated CHAIN St 
' CHARM. AGENTS &ytorFkeeper3 send for TERMS. 
Catalop;ue of 1000 new articlta FR EE. 

ROBERT H. INGER80LL ft BRO., 
6G COKTLAUDTST.. NEW TORE CITY. 



W. L. DOUGLAS 
$3 SHOE 



FOR 
GENTLEMEN, 



Best Calf Shoe in the World for the Price. 

Fine Calf Dress Shoes, S3.&0, S4.00 and S5.00. 
Very Stylish. 

Policemen's, Farmers* And I^etter Carriers* S3. SO 
Shoe. Three Soles, Fxtension £dge. 

$^.50 and $^.00 Shoes for General Wear. Bxtra 
Value. 

Boys and Youths wear the $3.00 and Sl,75 School Shoe. 
For Ladies, $3.00, $3.50 and $3.00 Shoes. Best Dongola. 

W. L. Douglas Shoes are made of the best material, in all 
the latest styles, and sold by shoe dealers everywhere, 

W. L. Douglas' iiavie and price is stamped on the bottom hej ore they leave the Jactory^to 
protect you against high prices. Doing the largest advertised shoe business in the 
ivorld Tje arecouteiited zvith a small profit, knowing that the extra value put in W.L,. Douglas 
Shoes z'jill give a continuous increase to our business. The dealer who sells you unstamped 
shoes 7nakes the price to suit hi mself. Se tvill charge you from $4 to $5 a pair for 
shoes of the satne qtialiti/ as W, X. X>otiglas #3 Shoe. The stamped name and price 
system is thebestforyon^ because it guarantees full imlue by tlie manufacturer ^p or the money 
paid^ and saves ihousajtds oj dollars annually to those who wear W . L,. Douglas Shoes. 

If you wish to economize in your footwear it will pav vou to examine W. I.. Douglas Shoes 
when next in need. Sent by Mall, Fostagre Free, wficii dealers cannot supply you. Take 
no substitute. Send for Cataloerue with lull instructions how to order by mail. 

Address W. L. DOUGLAS, Box 551, Brockton, Mass. 



GASOLINE ENGINES. 

Stationar y & Portable 

ALL SIZES. 

I^warfs in size and 

(Tiants in Strength. 
Costs only 10 cents a Day 
ptT II P. to run them, & 
scire (ly any attention. 
ElEKl ENGINE fiUARlSILED 
Wiite for particulars 
and testimonials. 

:. THEVANOUZENGAS& 
>jGASOLINE ENGINE CO. 

„ -■ , ^ CINCINNATI,©. 

Mention thia paper when you Wnte. 




TX VEX'PO RS."If you waTit anythin-j made, write us. 
Correspondence solicited from mtrs. desiring to increase 
profits. The II. II. Frankiiii Mfg. Co., Syracuse, N. Y. 



^^ss 



ASK US ( 
- h-C-WE MAKE THEM.; 

-i#J.B.COLT&CP.^ 

I6BEEKMAN ST.,JL 189 LA SALLE ST 
NEW YORK '^T-CHICACO-lu 



:MAGICLANTERr*^S 

---.,3^:10 PT ICONS 

:Bg"jREGp-TJ c N s^^ 

-PROJECTINGrftBPAfWiM'r r iM 

;FqfiS&KOOLS COLLEGES #_^ 
'/\Np PUBLIC ENTERTAINMENT^^ 



How To Make a Dynamo. 

By EDVV. TREVEItT.' 

Illustrated with full working drawintrs. Capacity \i h. p. 
Price lOc, postpaid. BUBIBR PUB. CO., I^ynn, Mass. 

QUAKER^CITr 

.^GRINDING MILL 

iForCORN and COBS, 
i FEEDandTABLE 

m MEAL. 

"Send for all mills advertised. 
Keen the beut and return 
all others, 
A.W.STRAUB&CO..PhHada.Pa. 

il> iitm JT W ll i ■ Territory East of Ohio. 

JMiflKLD IMrLF,nE»TCO.SDriDBfleld,O.Ter'>WestofF» 




TheOrcuttComp'y 



Leading Lithographers 

W.B.ORCUTT.Genl.Mcr. 
Correap'd'ce SolioUed. CbicityOa 



THE COPYING PAD. -HOW TO MAKE 

and how to use; with an engraving?. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, h»w to take off copies of the letter. 
Contained in SciENTii'ic American Supplement, No. 
43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



Tfa^ %mingt9n15p^writer. 

As Perfect in Design and Construction as Original Ingenuity, Long 
Experience, and Constant Improvement can make a Writing Machine. 
It is Simple, Weil Hade, Practical, Durable, Easyto Learn and to Operate. 

Wyckoff, Seamans & Benedict, ^^^nPw Y^'o'ir^' 




per night. A 
light and pro- 
fitable bu ! 



$10.00 to $50.00 

nesp. Wa«ic Lantei'DH and Views of popular sub- 
jects. Catalogues on application. Part L Optical, 2 
Mathematical, 3 Metenroloaicai. 4 Maylc Jjanterns, ete. 
L. IVIAMASSE. SS niadiHon Street. Chicntro. III. 




llflCB BATS SHE CAK^OT SKB HOW 

IffirC VOU DO IT FOB THB KOKKT. 

^ I n Bays s $65.00 Improved Oxford Bingei 

^ I ^ Sewing Machine ; perfect workiue lelL 

able, finely finished, adapted to light andheav^ 

work,with a complete set of the I atest improved 

attachments free. Each machlae guaranteed for 5 

years. Bay direct from onr factory .and save dealers 

and stents profit. Send for VBKK CATALOGUBe 

BFQ^COMCAfilCaUSr'lD l^ClUCAGQiniLi 



Before you Order and ^SHbscribe to your 

FOREICN PERIODICALS 

for next year, please send for estimate to 
G.E. STKCHERT, 810 Broadway, N. \ ,, 

Importer of Books and Periodicals. 
Branches.— Leipzig, London, Paris. 




"ECONOMY IS WEALTH." 

Agents wanted to sell the Im- 
proved Hull Typewriter. 

The only standard machine made 
for a reasonable price. Prints all 
languages. Interchangeable type. 

1W ^i-nil fur < Catalogue. 
Address N TYPEWRITER CO. 
61 1 Waehinpton Street. Boston. MasB. 
Mention Scientific American, 



WATER-TIGHT MASONRY DAM. 

Construction of.— By Walter McCulloh, Jr. Details of 
construction of the Sodam dam and methods adopted to 
make it perfectly water-tight. With 4 illustrations. 
Contained in Scientific Amfrican Suppi-ement. No. 
914. Price 10 cents. I'o be had at this oflHce and from 
all newsdealers. 



o 



o 



Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientinc Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
|3 a year. Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 



o 



o 



THE MODERN MARINE BOILER. - 

By A. B. Willits, U.S.N. Description of the principal 
features of the boilers of the United States man-of-war 
New York, with a plea to inventive minds for the pro- 
duction of a type of boder which shall do away withthe 
necessity of the present enormously large and heavy 
shells, and present a lighter substitute tiiat will per- 
form the duties of both envelope and heating surface 
conjointly. Contained in Scientific American Sttp- 
PLEMENT, No. 870. Price 10 cents. I'o be had at this 
office and from all newsdealers. 



PERFORATEID SHEET AAETALS 



Kor Cotton, Oil & Rice Mills, Sugar nouset^, Di.stLllerifs, IMiOHphate & h'ertili/er Wks. 
' Mining, Gas & Water Wks., Threshers & all kinds of (irain Cleaning Mach'y, Steel &, I 
! Iron relates & Cylinders fur Screening Ore, Coal & Stone. For Filters, Strainers, Ven- | 

tilators. Oil, Gas & V^apor >toves & all special imrposes Perforated Tin & Brass. 



THE HARRINGTON A KING PtRFORATING CO., CHICAGO 



AN IDEAL STUB PEN-Esterbrook's Jackson Stub, No 442 
A specially EASY WRITER, a GOOD INK HOLDER and a DELIGHT to 
those who use a STUB PEN. ASK YOUR STATIONER FOR THEM. Price, 
S1.00 per gross. THE ESTERBROOK STEEL PEN CO., 26 John St., New York. 




™^^E\n^''- MECHANICAL ENGINEER OR DRAUGHTSMAN; 

Or qualify to take charge of or to superintend the manufacture of machinery, by de- 
voting your idle hours to Home Study by the method of THE COirRESPOND- 
ENCE SCIIOOI.. OF MECHANICS. Scrnntoii, Pa. To begin, students need only 
know how to read and write. Moderate charges. Send for FREE Circular. 



1 




1 



Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans. All styles of 1'rucks made to order. Catalogues 
free. (;EOItGE J'. tliAUK, 

Kox I-, Wiiuisiir IjocUh. Conn. 




NICKEL 

ELECTRO-PLATING 

Apparatus and UateriaL 

THE 

Hanson & Van Winkle Co. 
Newark. N . J. 

81 Liberty St., N. V. 

23 S. Canal Street, 

Chicago. 



As an expert machinist. [ am free to 
own that I think the machinery 1 make is the 
very best of its kind. 

I spare no pains or cost to make it so. My 
customers tell me I succeed. 

Let me send you a catalogue. 

CaMooues: A, woodworking mach'y; B, macb'y for 
braaa, ivory, horn, etc.; C, shaf t'g, pulleys, hangers, etc. 

P. PRYIBIL, 488-500 w. 41st St., NEW YORK. 




The AUTOGRAPHIC 
REGISTER. 

A Kabor-Snvinff 
BusinesH Hysteiti. 

Enforcing Honesty 
and Accuracs'. 

£0 Autographic Register Co. 
130 E. Monroe Street. 
CHICAGO, ILli, 

Stnd Sor catalogue & price list. 



LIGHTNING CO NDUCTORS. — A 

valuable nnd exhaustive paper giving Reynold's instruc- 
tions for erecting and testing lightning rods. Contnined 
in Scientific American suppi.emrnt. No. !>06. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




CLAr&TORBENSEN GLOUCESTER CITY. N.J, 

DESIGNERS A BUILDERS Off YACHTS, 



E 



NCINE CASTINGS 



One-eighth to Two h. p. Upright, Horizontal, 
and Marine. Illustrated booklet sent free on re- 
ceipt of stamp. Gas Engine and Dynamo Castings. 
Small Boilers. Experimental work for inventors. 
A. J. WEED & SON, 106 Liberty St., NEW Yokk. 



STEEL TYPE FOR TYPEWRITERS 

Stencils. Steel Stamps, Kubher and 

Metal Type Wheels, Dies, etc. 

l>l(Mlel mid Kxpei'i mental Work. 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New YorkSlencil Wks. tOO Nassau St.. N.Y 




XTV^TWOT'TClVr . its uses and abuses. 
■■^ ■* X'J.11\/X J.01TX , How the science is 
easily acquired by any one. New illustrated book, just 
out. n.0(). Iffl) page pamphlet, 10 cents. Address PBOF. 
ANDKRSON, S.A., 182 State Street, Chicago. 




W. P. HARRISON & CO. 



L&dieHorgeQti 

3 weeli. Exclusive territory. The 

RsnirlDiBhWuher. Washes&lUhe 

diBaesfor a f&mily inone minute. 
Waahes, rioses and dries them 
without wettiog the hands. Ton 
push the button, the machine doei 
the rest. Bright, polished dishei, 
and cheerful wives. No scalded 
fiogers.nosoiledbaDdlor clothing. 
*No broken <iiaheB,no muss. Cheap, 
durable,warranted. Circulars free. 
Clerk Mo. 12, Columbua. O. 
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LANTERNS WANTED rEJgHVHft! 

HARBACH & CO. 809 Rlbert St.Phila.P«. 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES. SEND FOR CATALOGUE 

TO GHAS BESELER MAKER 218 CENTRE ST. 

NEW YORK. 



DIAMONDS, MANUFACTURE OF.— 

An interest Intj description of Mr. Henri Moiesan's 
method of mitnufncturiny diamonds artificialt.v from 
carbon and sutrar by means of an improved electric fur- 
nace. With 2 illustrations. Contained in Scikntific 
AMERICAN Supplement, No. 904. Price ]i) eente. To 
be had at this office and from all newsdealers. 




THORSEN & CASSADYCO., 

Ill & 143 Wabash Ave., CHICAGO. 

$6.00 

to 
$76. 



KODAKS! 



I the button ' 
1 Wedo the rest. 



Photographers' Supplies | ' 

Guns, BIcyelt>g, Sporting Bod ' ' 
Athletio Goods. 
Send 6o in ptamps for ' 
COMPLETE CATALOGUE. 



240 & 242 W. 29ti'.ST NEW- YORK 




?8u USE GRINDSTONES? 

If so, we can supply you. All sizes 
nionnted and nninoinited. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes, t^" a. si: for catalogue 

The < I.EVKI-AND STONE CO, 

2d Floor. Wilshire. Gleveland, 0. 
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ORDINARY RATES. 
Inside Pase, each insei'tion. - 75 cents a line 
Back Pagre, each insertion, - - $1.00 a line 

J^" For some classes of Advertisements, Speciai and 
Hiijher rates are required. 

The above are cbarffes per agate line — about eigbt 
words per line. This notice shows the width of the line, 
and is set in agate type. Bngravingts may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



COLD FORCED PRODUCT. 

"Roprs' Driyii Screw." 




Patented May 10, July 19, 

July 10,1888; 

July 19, 1892. 

It will turn like a screw 

into wood when driven 

witii a iiammer, and 

will not lireakthe 

fibers ot the 

wood. 



It is 
clieaper tlian 
a common screw, 
and, beins eolii //*?■(/■ 
etl, tlie entire sin-face 
has a metallic skin. 

For applying? steps to Elec- 
tric Light Poles, it has no supe- 
rior. ~ 

jy Sendfor samples to 

AMERICAN SCREW CO. 
PROVIDENCE, R. I. 

KODAKS^ 



$6.00 



$100.00 



Eastman Kodak Company, 

\ Send for ( 



Catalogue. \ 



Rochester, N. Y. 




PATENT FOR SALE. 

The Aeberly Cattle Stall Device forthe enhancement 
of uomfort* and cleanliness of milk cattle. Is simple, 
durable, and can easily be adjusted to almoaf ahy crfb. 
The U. S.. Great Britain and Canada letters patent for 
sale. M. SCHBMBRI, 396 Van Buren St., St. Paul, Minn. 



Save \ Your Fuel 



By using our (stove pipe) RADIATOR. 

It has 108 C11098 tubes where ;^300 square 
inches of iron get intensely hot, thus mak- 
ing <J\ E stove do the work of TVV<). 
Scientists say you now Imm FOUR tons 
of coal or FO|] It cords or wood to get the 
heat of ONE, 75 per cent, beinft lost up the 
chimney. This invent iov sHces most of this. 
>end postal for proofs from prominent 
men. To introduce our Radiator, the first 
order from each neighborhood will be filled 
at wholesale rate, thus securing an agency. 
Write at once. 

ROCHESTER RADIATOR CO, 

'^68 State Street, Rochestei', N. Y. 



Gold and Silver Watebes, Blcfelei, 
Tricycles, Guns and Pistols, 4:arts, 
—jg- m ■ ■■■■~= Bu§:gies, Wagons, CarriagtsSaf^s, 
4 ■ I lUW Sleighs, Harness, tlart Tops,8bldB, 
Sewing aiaehineSf Aecordeons, Organs, Pianos, Cidpr Mllli, 
Cash Drawers, Feed Mills, Stoves, Kettles, Bone Hills, 

Letter Presses, Jack Screws, Trucks, Anvils, Haj'Cntters, 
Press Stands, Copy Boobs, Vises, Drills, RoadPIoK"-, 

liHwn ainwers, ColTee Mills, Lntht^!), Benders,^DuHipCartb, 

Com Shelters, Hand Cnrts, Forges. Scrapers, Wire Fence, 
Fannine Mills, Wringers, Engines, Saws, Steel Sinks, 

Grain Dumps, Crow Bars, Boilers, Tools, Bit Braces, 

Hay, Stock, Elevator, Railroad, Platform and Counter SCALES* 

Send for free Catalogue and see how to save Honey. 
ISl Bo. Jefferson 6t., CHICAGO BCALE CO., Chicago. lU* 




At -a- Price 




NITTIN6 MACHI NERY^ 

Knitted underwear is in vogue. The best 
machinery for its manufacture, such as 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 

are made by SOOTT & WILLIAMS, 
•ii»77 E. Cninberlnnil Street, 

Established 1865. Philadelphia, Pa., U. S. A- 



to 50 H. P. THE 




Motor of 1 9" Century 

Can be used any place, to do nnn 
innri:, and by an;/ one. No Boil- 
er ! No Fire ! No Steam ! No 
Ashes! No Gauges! No Engi- 
neer ! A perfectly safe Motor 
for all places and purposes. ' ost 
of operation about one cent nn 
hour to eachindicated tinrse nou: 
er. For circulars, etc.. address 
CHARTER GAS ENGINE CU. 

P.O. Box 14.S. Slerlilia. 111. 



SOIENTIFIC EXPERIMENTS. — DE 

scription of some simple and easilj performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the eagre, the five-pointed star, the 
sum of the angles of a triangle, surf ace of the sphere, 
with 6 illustrations. Contained in Scientific Ameri- 
can Supplement, No. !*7.>. Price 10 cents. To be 
had at this office and from all newsdealers. 

DEI.ANEY'S 

Expansion Packinsr!!) 

for Steam, Water & Ammonia 

are best and cheapest. 

DELANKY'S 

Metallic Gaskets and 

Flansres 

make everlasting joints. 

H. J. Delaney & Co. Mfrs. 

Thirds Fowler SU.. Milwaukee, Wis. 






The COMPTOMETER Performs 

AH Arithmetical Problems 

Connected with accounting and scientific computation 
at a saving of sixty per cent of time. It insures abso- 
lute accuracy and relieves all mental strain. Foots 
scattered items just as well as regular columns. Many, 
after trying one Comptometer, have purchased two, 
three and four. 

Mr. I. D. Elliott, Assistant Cashier Farmers' and flerchants* Bank* 
Humansville, Ho., writes: "I consider it the greatest labor saver for 
accountants ever put on the market." 

Mr. Geo. L. Chase, President Hartford Fire Insurance Co., writes, 
"We feel that we could not dispense with it without causiag us great 
inconvenience." 

Mr. A. S. Van 5andt, Clarinda, Iowa, writes: "I think it the only 
specific for office headache, and hope those afflicted may obtaiu the relief 

I have.' No Agents. WRITE FOR PAMPHI,ET. 



52-56 ILLINOIS St.. 



FELT 4. TARRANT MFG. CO. 



Chicago. 



ELECTRIC LIGHTING^ 



WE MAKE A SPECIALITY OF INSHLLING ISOLITED ELECTRIC LIGHTING PLANTS 

FROM lU TO lUUU LAMESiJOLUMBIAN MFG.CO.BINGHAMTON N.Y. 



H. W. JOHNS M'F'Q CO., 

mmsms- 

ROOFING, LIQUID PAINTS, ASBESTOS MANUFACTURES, 
NGN-CONDUCTINQ AND INSULATING MATERIALS, 



Jersey City. 



87 MAIDEN LANE, NEW YORK. 
Chicag:o. Philadelphia. 



Boston. 



mi 
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WANTED foR FINE TOqiSjHEVERY SHOP 

«T"SGur C.H.BESLY& CO. 

ANDSGENCY. CHICAGO, ILL.U.S.A. 




THE GRIFFIN MILL 

The Only Perfect Pulverizer 



\ 



OF 



QUARTZ, 

GOLD 
OR SILVER 

ORES. 

PLUMBAGO, 

PORTLAND 

CEMENT, 




OF 



PHOSPHATE 
ROCK, 

FOUNORY 

FACINGS, \ 

And All Other 
Refractory 
Substances. 



Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons pin- hour on Phosphate Rock, \^ to 2 tons 
per hour on Portland Cement, Quartz or Ores, depending on 
hardness of material to bo pulverized and fineness of product. 
Grinds from 30 to 250 Mesh with equal facility. ^ 

No JOURNALS IN GRINDINQ CHAMBER. BALL KICID ON SHAFT HAVING DIRECT 

POSITIVE ACTION OX MATERIAL. MINIMUM I'OWER PRODUCE.S MAXIMUM AMOUNT 

OP PRODUCT. It LS ABSOLUTELY' GUARANTEED IN P^^'ERV RESPECT, BOTH AS TO 
CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND OPERATING EXPENSE MUCH 
LESS THAN STAMP MILLS. LAR<'iK NUMBER OF MILLS IN IfSE ON DIFFERENT MATE- 
RIALS WITH I'OSITIVE SUCCESS IN EVERY INSTANCE. 

Correspondence solicited, an<l illustrated de- 
scriptive pamphlet furnishetl on apiilitiation to 

BRADLEY FERTILIZER CO., 92 State St., Boston, Mass. 



^r-^T" 



WATER MOTOR, $5. 

BOLCIANO'S LITTLE CIANT 

WILL RUN YOUR 

SEWING MACHINE 

and other Ijipbt Machinery. 
, A week's itvtrk dorte in a day. 
a^ No Phiml'ivfi Itfqvirpfl. 

,___- "fcfcs^ "'^oss'^sairt D<'rn'crrri/r^r ov receipt of price. 
If rip I ^^e< Jmi^For Printintr Presses, Lathes, 
i>:,t,nt,<i'^i'^9\ iR^n Grindstonea, Coffee Mills, Ice 
./ ot(ntul }prm,\^h'hi. Cream freezers. Churns, chrtst- 
mas Gardens, Washing Machines, etc , No. 2, price JSl 0. 
THE BOLCIANO WATER MOTOR CO. 

4 14 Water Street, Baltimore, Md. 




THtSTURTEVANT 



OR VENTILATING AND DRYING 

Sc.;j? B.r.STURT[VANT & 




DIFFUSION BATTERy FOR SALE. 

Ten Cells of 40 gallons, with all connections. 
JAEGEft BUILDIN(;, 1S2 Mulberry Street, N.Y. City. 




"IMFHOVEMENT TH i: ORDER OF THE AGE." 

The Smith Premier Typewriter 

Rmbodies the most Progressive Mechanical Principles. 

All tlie Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 

Basiest Running, and Nearly Silent. 
All type cleaned in Ten Se(;ond8 without Soiling ttie Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

\\ e have 20 branch oflfices i n the principal cities throughout tlie United States. 



ELECTRICITY ^ IN ^ MINING. 

Electric Locomotives, Drilin. H«iNt!4« PiliiipN. etc. Electrical TransmisNion of Power over 
liOiiir Distances. Highest Awards at the World's Fair. Writefor our Illustrated Folder. 

€s-ms:Ein..A.xj xiXjEscrxixo kdotso.^'.a.is'v, 

PUtNClPAL SALES OFFICES. 

U Broad Street , New York. I 620 Atlantic Avenue Boston, Mass. 

173 and 176 Adams Street i:hicaBo, 111. I 509 Arch Street Philadelphia, Pa. 

(fitth and Race Streets Cincinnati. O. O 4111-407 Sibley Street St. Paul, Minn. 

Equitable Building Atlanta, Ga. | 13SSI F Street, N.W WashinEton, 1). ('. 

16 First Street San Francisco, Oal. i Masonic Temple Denvel, Coi. 

All business outside tbe D. S. transacted by Thomson-Houston International Electric Co. U Broad St., New York 



CASH 



PAID for all kinds of good Second-hand 
li'oii anil Wood-Woi'kiiig I>Iacliiiiei'y. 
Address W. P, DAVI.S. Rochester. N. Y- 



I25MILKST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January BO, 1877, the s(»ope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate: the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the constructionof which these 
things or any of them are used." 

This Company also owns Letters Pa- 
tent No. 463,51)9, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,331, granted to 
Thomas A. Edison, May 3, 1893, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 
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SfcHiiaig 



i<:sTAi{i.isiii<:i> is4.^. 
The Most Popular Scientific Paper in theWorlU 

Only $3.00 a Yeni*. Incliiiliiis: I'ostn&re. 
Weekly— ."its NtiniberN n Vi^ai'. 

This widely cii-ciilnretl and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravines of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

TertiijJ' of SiihHcri |i I ion.— One copy of the Scten- 
Tiif'if AMERICAN Will be sdiit foT r. , i e j/f.n— 52 numbers- 
postage prepaid, to any subscriber in tUe United States. 
Canada, or Mexico, on ipceipt of i h ree (lolliii-!* by the 
publishers; six months, $1.50; three months, $1.00. 

CliibN.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's lisk. Address 
all letters and make all orders, drafts, etc., payable to 
IVIIJNN & CO..:Uil lEioiiilwnr, New Vorlc. 

I' H r 

f dentiftj; "|imen«;att f ujrirtcmfnt 

This is a separate and distinct publication from The 
SCIENTIFIC American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
SCIENTIFIC American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy, Natural 
History, tieography. Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries. Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

'I'he most Miivorfajit KtiQitieering IT'o)7fs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described.in the Sitpplement. 

■Price for the Supplement for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific Amkkican and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MIJNN &- CO.. ;j«l liroRilwny, New Yovk, 



The Scientific American Architects' and 
BUILDERS' JlDiTJON is Issucd monthly. $2.50 a year. 
Single copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Mairazine of Architecture, 
richly adorned with riffiinn uitires iv aiiors, and with 
other fine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the liarirest Cii-culatiou of any 
Architectural publication in theworld. Sold by all news- 
dealers. 12.50 a year. Remit to 

MtNN &: CO.. J*iiblishei-8. 

3<il Bi'oadwny. New York. 

PRIItfTINC^ INKS. 

The ScTENTipic American is printed with CHAS. 
BMBQ JOHNSON & CO.S INK, Tenth and Lomoard 
Sts., Pbiladelpbta, and 47 Roae St., upp. Duane, New V'ork 



© 1 893 SCIENTIFIC AMERICAN, INC. 



